rier tray is provided 
for playback on any VHS recorder. 
ith one button operation, one touch 
s to make perfect videos. 


, nd thanks to the 
HQ (High cir. B raw 
1itry developed by JVC, you get 


leaner, sharper recordings than ever before. 


So why put yourself behind the eightball 


JVC COMPANY OF AMERICA, Consum 


with a non-compatible, record-only 8mm when you 
can have the world’s smallest VHS, all-in-one 


camera-recorder/player. 


Its Not How Small You Make It, 
It's How You Make It Small. 
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MICHELIN INTRODUCES 
THE TIRE THAT LETS YOUR 
PICKUP VAN AND 4X4 RIDE 
LIKE A CAR AND WORK 
LIKE ATRUCK. 


Big loads aren't a big deal ^ 
for the XCH4 radial. It gives you The XCH4 is proof that a 
the carrying capacity of light truck tire can work hard for you 


alight truck tire. 
With the comfort of a Michelin 
passenger tire. 


without being hard on you. 


The XCH4 is designed to wear 
slowly, and just as 
important, evenly. Which prevents 
premature wearout. 

And gives you the kind of mileage 
Michelin is famous for. 


a The crisp handling and 
- precise response you expect from 
a Michelin. Now your 
vehicle can achieve all the 
driving excitement and fun 
it was designed for. 


Bad weather is good weather 
for a Michelin. 
The XCH4 all-season radial’s 
special tread design 
ind compounds provide excellent 
traction and performance 
in rain and snow. 


BU 


Readers Talk Back 


‘Address letters for this column to: Readers Talk Back, PoPutar Science 
380 Madison Ave.. New York. N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Who’s the biggest? 


The world’s largest airplane is the 
Hughes Spruce Goose (“Pick of Paris,” 
Feb.]. It has a wingspan of 320 feet 
and is 219 feet long. That makes the 
Soviet Rusland number two in size, 
and the C-5A number three. 

John Underhill, Richmond, Calif. 


Ben Kocivar replies: “The H2-Hercules, 
a.k.a. Spruce Goose, is indeed larger 
than the C-5A and the Rusland. But I 
don't think it should be ranked with 
flyable craft. It made only one flight 
of about a mile over Long Beach Har- 
bor on Nov. 2, 1947. The flight lasted 
for just one minute at an altitude of 
70 feet. Now it’s retired, resting along- 
side the HMS Queen Mary in Long 
Beach, Calif.” 


Bad gas 


“Bad Gas” [March] opened my eyes 
—and I found that the consumer's 
right where he’s always been: at the 
mercy of big business. This time he’s 
caught in a squeeze between the gas 
companies and the car industry. Mak- 
ing better gasoline would reduce man- 
ufacturers’ profit. Modifying engines 
to handle bad gas would cost car mak- 
ers money. And it’s the consumer who 
suffers when manufacturers care more 
about short-term profits than about 
their customers. 

George E. Keady, Cumberland, Md. 


I own a car with electronic fuel injec- 
tion. Recently, Mobil Oil Corp. has 
been advertising their super unleaded 
gasoline as a “nozzle cleaner” for the 
fuel-injector system. Could I use this 


Spruce Goose prepares to take off for its historic one-minute, one-mile flight. 


gas, or a high-octane fuel with deter- 
gent, to help keep the fuel-injector pin- 
tles clean? 

Bill Sale, Downingtown, Pa. 


Why doesn’t “Bad Gas” mention fuel ad- 
ditives and octane boosters? These 
products might help combat the gaso- 
line problem. 

James G. Brock, Jacksonville, Ark. 


Jack Keebler replies: “Fuel-injection 
systems benefit from an occasional 
cleansing dose of high-detergent pre- 
mium fuel. 


“As for the subject of additives and 
boosters, let me give some words of 
warning: All boosters are not safe for 
unleaded vehicles. If you use the wrong 
kind, you can damage the oxygen sen- 
sor and catalytic converter. Likewise, 
not every additive will help an injec- 
tion-equipped engine. Before trying ei- 
ther route, get your car dealer's advice.” 


Cooling an engine 


In the March car test [“Hot Perform- 
ers"] you say that the Nissan 300ZX's 
zero-to-60-mph time was hindered by 
the heat from the turbo. All of the 
300ZXs I've seen have a functional 
hood scoop that directs air over the 

Continued 


4 | POPULAR SCIENCE 


lar 


Editor-in-Chief C. P. Gilmore | 
Editor Herbert Shuldiner ; 
Executive Editor Richard L. Stepler 
Art Director W. David Houser 


SCIENCE & TECHNOLOGY EDITOR Arthur Fisher 
HOME & SHOP EDITOR Alfred W. Lees. | 


Copy CHIEF Timothy O. Bakke 


SENIOR EDITORS 
Steven Ashley, John Free, V. Elaine Gilmore, 
William J. Hawkins, Dan McCosh, 

Tom Wilkinson 


ASSOCIATE EDITORS. 
Stuart F. Brown, Jack Keebler, Richard Layne 


Copy Editors: Sherrill Clarke, Michael S. Neubarth 


Staff Photographer: Gregory Sharko 

Art Editors: John F. Crowley, Richard J. Meyer 
Art Associate: Hugo Salhuona 
Automotive: Jack Keebler, Dan McCosh Detroit, 
Tom Wilkinson 

Electronics: William J. Hawkins 

Home Improvement: Alfred W. Lees 

Lawn & Garden: Timothy O. Bakke 
Photography: Arthur Fisher 

Recreation: Stuart F Brown 

Tools: V. Elaine Gilmore 


West Coast Editor: Jim Scheffer 

European Editor: David Scott 

Editorial Assistants: Adeline Hooper Chief. 
Genevieve Capowski, Ann Loeding 

Senior Production Manager: Henry W. Kazmirowski 
Business Manager: Anna Dallas 

CONSULTING EDITORS 


Richard Day Home & Shop 
R. J. De Cristoforo Shop Techniques 
Robert Gannon Science 


A.J. Hand Tools 

Ben Kocivar Aviation 

E.F Lindsley Outdoor Power Equipment 
Stephen Mercaldo Auto Maintenance. 
Everett H. Orfner Photography 

Evan Powell Appliances, Home Equipment 
Jim Schefler Space 

Smokey Yunick Auto Mechanics 


PHOTOCOPY PERMISSION: Permission is granted by Popular 
Science for libraries and others registered with the Copy- 
right Clearance Center (CCC) to photocopy articles in 
this issue for the flat fee of $1 pa copy of snore 
‘any port of an article, Send corespondence and 
mentio CEC (21 Congress St, Solem, Mass 01970) spec- 
ify CCC code 0161-7370/85/S1.00 + 0.00. Copying done for 
other than personal or reference use without the written 
permission of Popular Science is prohibited. Address re- 
Quests for permission on bulk orders to Chief Editorial Asst., 
Popular Science, 380 Madison Ave., New York, NY 10017. 


Push yourself to the brink of MAIL TO: Army National Guard, PO. Box 6000, Clifton, NJ 07015 
mental and physical limits in Adven- 
ture Training. Serve with the Army 
National Guard elite two days a 
month and two weeks a year. And 
put it all on the line for the thrill of a 
lifetime. For more details, fill out this 
coupon and mail it in today. Or call 
toll- ae 800- 638-7600.* 


M OF 


NAME 
ADDRESS 
CITY/STATE/ZIP 


— USCITIZEN O YES ONO 


1 
| 
| 
| 
| 
| 
| 
| 

AREACODE PHONE " | 
j 
| 
l 
! 
| 
| 
| 
| 
| 
| 

zi 


SOCIAL SECURITY NUMBER BIRTH DATE _ 


TAD K | 


STUDENT O HIGH SCHOOL O COLLEGE 
PRIOR MILITARY SERVICE O YES O NO 


VIRGIN ISLANDS (ST. 
XCAL 


BRANCH NK AFM 


esc gas Re Miei CERE. 


Army National Guard - 


- Americans At Their Best. 


Readers Talk Back continue 


turbo, cooling it. Didn’t your test car 
have this modification? 
Colin Comer, Milwaukee, Wis. 


Jack Keebler replies: “All turbo 300- 
ZXs, including the one we tested, have 
a hood scoop. But Nissan’s efforts to 
reduce engine-compartment tempera- 
tures by using the scoop and a special 
engine-compartment fan to cool the 
fuel-injection line haven't solved the 
heat problem." 


Making good better 


“20 Reasons Why You Need a Router" 
[Jan.] contains the answer to my 
woodworking prayers: the circle guide. 
I have taken the liberty, however, of 
improving the design slightly [drawing 
below]. I used hardwood, not alumi- 
num, for the pivot extension. Then I 
used a dovetail bit to route out a track 
for the extension on the guide base. 
A thumbscrew locks the extension in 
place. With these simple modifica- 
tions, you can safely slide the exten- 
sion in and out to fit the diameter of 
the circle you want to cut. 

Earl Ryker, Lexington, Ky. 


Ve"x1"x 18" 
ALUMINUM 


Curb bashing 


In February's *4-Wheel Steering" you 
don't mention the World War I-era 
Nash-Quad truck, which was equipped 
with such a system. According to my 
father, who drove a Nash-Quad in 
France, you were instructed to ease 
the truck into a parallel park at a high 
curb; if vehicles parked in front of and 
behind you, you were trapped. The 
more the front wheels pulled away 
from the curb, the more the rear 
wheels pulled into the curb. So a low- 
speed maximum rear-wheel opposition 
of 10 degrees, say, could produce a lot 
of curb banging. Have four-wheel- 
steering engineers thought of that? 
Ken Brooks, Vashon, Wash. 


Does four-wheel steering help on slick 
roads? If you're skidding, you turn the 


front wheels into the skid to recover. 
If you're going slow in a four-wheel 
contraphase steering system, that 
would turn the rear wheels away from 
the skid—delaying the recovery. 
Martin A. Snyder, Cupertino, Calif. 


Herbert Shuldiner replies: “Most four- 
wheel-steering manufacturers are still 
developing their systems. The degree 
of maximum rear-wheel steering hasn't 
been set by any company. And there’s 
a strong possibility that there will be 
a manual override when four-wheel- 
steering systems are introduced. 

* Reader Snyder'squestion is difficult 
to answer because I didn't road test a 
car on a wet track. But manufacturers 
claim that four-wheel steering is also 
better than two-wheel steering on wet 
roads." 


Worrying about ozone 


Several points regarding ozone in Feb- 
ruary's "What's News" need clarifica- 
tion. In 1974, two scientists proposed 
that chlorofluorocarbons emitted into 
the atmosphere would deplete the 
ozone level over the next 100 to 200 
years. Now we know that many other 
substances may also modify the ozone 
layer. Some may increase the ozone, 
others decrease it. Scientists now pro- 
ject no significant change in the total 
amount of global ozone for at least sev- 
eral decades—and hence, no change 
in ultraviolet radiation. Also, there is 
a large body of evidence that says any 
relationship between an increase in 
UV radiation and an increase in ma- 
lignant melanoma is tenuous at best. 
Finally, the cause of the Antarctic 
hole, an opening in the protective 
ozone layer, is unknown. The hole ap- 
pears only during the Antarctic spring 
(October), and ozone levels there re- 
turn to normal soon thereafter. Low 
ozone levels were recorded a couple of 
years ago but have since returned to 
normal. 
Donald R. Strobach 
Environmental Manager 
Freon Prod. Div. 
E. I. Du Pont de Nemours & Co. 
Wilmington, Del. 


Corrections: March's “Say, Smokey" 
should have counseled that changing 
coolant once a year is sufficient. 

In April's *20 Knockout Knockdown 
Fasteners," the knockdown fastener 
that uses protruding screws to hook 
onto a two-hole mating surface (photo 
11) was incorrectly assembled. The 
mating surface should have been in- 
stalled with the narrower portion of 
the holes on top. us 
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should own at eem od of 
these during his lifetime. 


Color it red. With the paint so 
rich you begin to wonder where 
the metal starts. Maybe you’d 
like to go with a 3-inch sport 
bar making sure you've got the 
right amount of light up top and 
out front* 

Then, opt for a set of dual- 
purpose radials on tough-looking 
15-inch wheels. Choose your 
4-speed or available automatic 
gear-box. With the assurance 
that our famed Dodge 4x4 trans- 
fer case offers low-range gearing 
low enough for the back coun- 
try; and a high range ideally 
suited for the Interstate. 


Now, obviously, Dodge 
builds all sorts of trucks. But 
machines like this don’t come 
along every day...with enough 
size and muscle to give you an 
honest 10-hour day and still 
have plenty left over when it’s 
time for a little fun. 

So, sit up high. Enjoy the 
view. And be reminded that 
what surrounds and moves you 
is backed by the best truck 
warranty in America. 

Only Dodge Backs Every 
Truck It Builds With 

5/50 Protection, Standard. 
We have so much confidence in 
the quality of the trucks we 
build, we back them with the 
same warranty we give the cars 
we build. With our standard 

5 year or 50,000 mile Protec- 
tion Plan** Nobody else...not 
Ford, not Chevy, not the 


imports...does that. When we 
say we build tough trucks, we 
prove it. 

So get down to your Dodge 
dealer. Climb aboard the truck 
we built just for you. And feel 
the adrenalin flow. In a truck 
named Dodge. 


“Dealer installed options. 
**Limited warranty on the engine, powertrain and 


against outer body rust-through. Excludes leases. 
Restrictions apply. See copy at dealer. 


AMERICA'S BEST BACKED TRUCKS 


"Y'RAM ES 


TOUGH 2 


DIVISION OF CHRYSLER CORPORATION 


BUCKLE UP FOR SAFETY 


SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 


av. per cigarette, FTC Report Feb.'85 


Science Newstront 


By ARTHUR FISHER 


Flexible solar 


What’s unusual about the solar pho- 
tovoltaic panel in this picture? Be- 
cause it is frameless and uses thin-film 
cells on a stainless-steel base only 
eight mils thick, it is bendable. This 
flexibility, claims its developer, Sovo- 
nics Solar Systems, is unique in full- 
size full-power solar electric modules. 
Called the Frontier-100, the two-by- 
four-foot panel generates 32 watts of 
electricity in full sunlight. It is de- 
signed to be adaptable to a variety of 
mounting requirements, from tradi- 
tional roof installation to unconven- 
tional mounting, such as hanging from 
trees. 

Sovonics is a joint venture of The 
Standard Oil Co. and Energy Con- 
version Devices, the innovative firm 
headed by Stanford Ovshinsky. The 
Frontier-100 uses the amorphous thin- 
film silicon technology originally de- 
veloped by Ovshinsky. 


Ion engine for space 


A new propulsion system for space sat- 
ellites is shown in the photo at right 
being inspected prior to installation in 
a test facility at the United Kingdom 
Atomic Energy Authority’s Culham 
Laboratory, in Abingdon, England. 


The system uses a jet of high-energy 
ionized particles to achieve thrust. In 
itself, this is not a new idea. The 
United States has experimented with 
ion thrusters in past years. But ear- 
lier versions used mercury or cesium 
ions, and the ion jet was capable of 
damaging or contaminating the space- 
craft. The new system uses particles 
of xenon, krypton, and argon. Because 


Ton ru is powered by noble gases. 


these are inert gases, the contamina- 
tion problem does not exist. 

Eventually, this research could lead 
to a communications-satellite thruster 
system for keeping station. Satellites 
now use chemical fuel for rocket 
thrusters that enable them to make 
small station-keeping adjustments to 
hew to their geostationary or other 
prescribed orbits. Such corrections are 
necessary because of a variety of ef- 
fects, including drag and the gravita- 
tional perturbations of the sun and 
moon. Experts anticipate that the fuel 
savings attributable to an ion-thruster 
system would amount to a 20-percent 
increase in payload. 

Ion thrusters work by accelerating 
positively charged particles in electric 
fields and ejecting them at velocities 
of 19 to 25 miles per second, some 10 
times the velocity of the exhaust in a 
chemical rocket. 


Alaska down under? 


Alaska and Australia have more in 
common than the feisty independence 
of their citizens, according to a geolo- 
gist at the California Institute of Tech- 
nology, in Pasadena. Associate profes- 
sor Jason Saleeby says that a large 
portion of the Alaskan panhandle, 
known as the Alexander Terrane, 
began its existence some 500 million 
years ago as part of eastern Australia. 
About 375 million years ago, he says, 
the land mass broke off from Aus- 
tralia, traversed the Pacific Ocean, 
stopped briefly off the coast of Peru, 
and then aimed northward. The land 
mass bumped into the North Ameri- 
can continent 100 million years ago, 
and that put a stop (temporarily?) to 
its wanderings. 

Saleeby and then-graduate student 
George Gehrels, who is now on the fac- 
ulty of the University of Arizona, 
traced this amazing voyage by dating 
Alaskan rocks with high precision. 
Their method relied on analyzing min- 
ute quantities of gem-quality zircon in 
igneous rock, and measuring its lead 
content. When zircon first forms, it con- 
tains high concentrations of uranium 
and virtually no lead. The uranium 
radioactively decays into lead at a con- 
stant rate; the uranium-lead ratio pro- 
vides an accurate clock for dating. 

With a precise time history in hand, 
the geologists were able to match 
mountain-building and other episodes 


| closely with corresponding periods in 


Australia. 

Magnetic and fossil correlations also 
provided corroborative evidence for the 
panhandle's history. 

One of the most provocative of Sa- 

Continued 
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Win the Mob 


in the 
Great Corvette catia 
Sweepstakes 


1,000 Mobil 1 | i dd 
Radio-Controlled = 
Corvette Racers EE 


..and save up to*3.00 


Now you can enjoy savings as well as extra motor oil performance from Mobil—the oil used by the 1985 SCCA 
Endurance Cup Champions! We'll send you a $3.00 cash rebate when you mail proofs-of-purchase of 5 quarts of 
Mobil 1 Motor Oil, or a $1.25 cash rebate when you mail proofs-of-purchase of 5 quarts of Mobil Super or Heavy Duty 
Motor Oil. See details on Certificate. 


SWEEPSTAKES OFFICIAL RULES—NO PURCHASE NECESSARY 


1. You are automatically entered in the Mobil "Great Corvette Giveaway” Sweepstakes when you submit your 
request for the Mobil "Motor Oil Rebate `. using this certificate. Due to State laws, rebate certificates obtained at 
Service stations will not be entered into Ihe sweepstakes drawing in the following states Maine, New Hampshire 
Massachusetts, New Jersey, Maryland, Virginia and Nevada. 

2. I you do not wish lo quality for a rebate, but want to enter the sweepstakes, you may enter by completing this 
Cerlificate or by simply hand-printing your name, address and zip code and the name “Mobil” on a3” 15 piece 
of paper and mailing it to: "Great Corvette Giveaway" Sweepstakes, P.O. Box 4556, Reidsville, NC 27322-4556. 
Vermont residents only: “Great Corvette Giveaway” Sweepstakes, P.O. Box 4592, Reidsville, NC 27322-4592. 
Enter as offen as you wish, but each entry must be mailed separately and postmarked by July 21, 1986. Mobil Oil 
Corporation will not be responsible for late, misdirected, lost or stolen entries. Vermont residents will have 
postage returned. 

3. Mobil Oil Corporation will award the following prizes in this promotion: One Grand Prize — Custom 1986 Mobil 1 
Chevrolet Corvette with standard equipment, including V-8 engine, air conditioning, power steering. power 
brakes, power windows, Eagle GT tires, and AM/FM stereo radio ($30,000 Value): ten First Prizes—Custom Mobil 
1 Corvette Mini-Car ($700 Value); and one thousand Second Prizes—Custom Mobil 1 Radio-Controlled Racer 
with battery-operated remote controller ($49.95 Value—6 AA 1.5V and 4 C cell 1.5V alkaline batteries not included) 


Premium J] Send me a $1.25 rebate. | 
[piast 


Motor © 


b D below. 
Fill out this coupon and mail it with your proot-ol-purchase UPC Codi 


4. During the week of Augus! 18, 1986, winners will be selected at random trom all valid entries received, by 
Glendinning Associates, Inc., an independent judging organization whose decisions are final on all matters 
relating o this sweepstakes. Participants whose entnes are selected will be noted by mail and may be requested 
to sign and return within 30 days ol notification, a form certitying their eligibility for participation in this promotion 
and release regarding prize awards. In the event of non-compliance with the 30-day time period, an alternate 
winner will be selected. All prizes returned to the sponsor or to Glendinning Associates. Inc. as undeliverable 
will be awarded to alternate winners. Limit one prize to a lamily or household. Prizes are not transterable and no 
substitution is allowed. Dealer prep charges. license and registration not included. Please allow 6:8 weeks after 
validation lor prize shipment. Taxes on prizes are the sole responsibility of the winners. The odds of winning are 
determined by the number of entries received. 

5. Sweepstakes participation is open to all licensed driv 
and their immediate families of Mobil Oil Corporation, its subsidiaries, agents and Glendinning Associates, Inc. 
This offer is void wherever prohibited or restricted by law and subject to all Federal, State and local laws and 
regulabons 

6. For the names of the Grand and First Prize winners, send a sell-addressed, stamped envelope to "Great 
Corvette Giveaway" Sweepstakes Winners List, P.O. Box 4557, Reidsville, NC 27322-4557 by August 8,1986. 
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Scale of IBM's experime! 


leeby's speculations is that the errant 
land mass brushed against the west. 
coast of North America and "kid- 
napped" rocks from the California 
Mother Lode gold belt. 


Superfast memory chip 


Engineers at IBM's General Technol- 
ogy Division in East Fishkill, N.Y., 
have unveiled a still-experimental 
memory chip claimed to have the high- 
est speed-density ratio of any device 
of its type. The chip is shown in the 
photo above amid a smattering of com- 
mon table salt crystals for size com- 
parison (not, I assume, to warn that 
the announcement should be taken 
with a grain of salt). The 32,000-bit 
static random-access memory (SRAM) 
chip is just 0.26 inch on a side. 

The operating speed of the new chip 
is extraordinary—three nanoseconds 
(billionths of a second). With it, the 
entire contents of a 75-volume ency- 
clopedia could be read in just one sec- 
ond. This operating speed is from two 
to four times faster than is attaina- 
ble with current 16,000-bit chips. 


Imaging proteins 


A physicist at General Electric Co:s 
Research and Development Center, Dr. 
Egidijus E. Uzgiris, has developed an 
ingenious new aid to studying the 
structure of proteins—compounds of 
immense interest to biologists. 
Proteins are made of chains of amino 
acids, the basic building blocks of life. 


ntal SRAM chip is demonstrated amidst salt crystals. 


Protein study is essential to an un- 
derstanding of metabolism, genetics, 
and disease. The most-used tool for an- 
alyzing protein structure has been 
X-ray crystallography. The technique 
can produce pictures with a resolution 
down to one angstrom (one ten-bil- 
lionth of a meter), enough to pinpoint 
the position of each atom in the chain. 
But the procedures are so arduous, 
even using high-speed computers, that 
it has sometimes taken research biol- 
ogists five years to blueprint a single 
protein. 

Now Uzgiris has developed a method 
that results in detailed photos of pro- 
teins in a matter of a day or so. These 
photos, taken with a transmission 


Incubation well arrays protein crystals. 


electron microscope, have a resolution 
that is no better than 20 angstroms, 
rather than one. But the technique is 
a rapid way to view the overall con- 
figuration of a protein sample; it 
trades fine details for almost imme- 
diately available information. 

In the photo at the bottom of this 
page, Uzgiris is holding the key to his 
method with a tweezers. It is a tiny 
grid of wire mesh coated with plastic. 
He dips this microscope grid into an 
aqueous solution, the surface of which 
is covered with a phospholipid (a com- 
plex fatty substance that is found in 
all human tissues). This substance 
coats the grid in an oily layer one mol- 
ecule thick. Uzgiris next places the 
grid in an incubation well (seen in an 
array in the photo) containing a pro- 
tein solution. There, predetermined re- 
gions of the protein latch onto the 
phospholipid, and the protein crystal- 
lizes in an orderly way that can be 
studied microscopically. 

The new technique has already re- 
vealed useful new data on the mole- 
cule of the IgG antibody, a protein 
that plays a critical role in immune 
processes. 


Fastest reaction measured 


Using a new instrument called a 
pulsed laser time-of-flight atom probe, 
physicists have measured what they 
think is one of the fastest bond-break- 
ing chemical reactions ever observed. 

Dr. T. T. Tsong of Pennsylvania State 
University said the reaction—the dis- 
sociation of a charged molecule of he- 
lium and rhodium—occurred in eight 
ten-trillionths of a second. By contrast, 
the blinking of an eye takes a lengthy 
three- to four-tenths of a second. 

The new probe was able to time the 
experiment because it uses a laser 
pulse and an electric field to “peel off" 
one or two atoms at a time for obser- 
vation and measurement. The tech- 
nique should become a unique tool for 
researchers in microelectronics, who 
need to know the atomic characteris- 
tics of the interface between the metal 
coatings and the silicon base of their 
chips. 


Space sweets 


Future astronauts on lengthy missions 
may be munching on sweet potatoes. 
NASA has launched a project at Tuske- 
gee University, in Alabama, to study 
the feasibility of growing the tubers 
on spacecraft as part of a search for 
ways to provide a continuous food 
source for long space flights or lunar 
colonies. 
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Introducing Toros automatic 
sprinkler system. Because 
youve got better things to do 
than water your yard. 


j J verybody needs time to get away and relax. But when you 


have to water the lawn, you can't stay away for long. 
Unless you have a Toro automatic sprinkler system. It 
waters the entire yard for you, regularly and automatically. So you 
can enjoy a lush, beautiful lawn all season long, without ever 
lifting a finger. 


Designed with people in mind. 

A Toro automatic sprinkler system is 
ideal for use around your home. Unlike most, 
Toro sprinklers are designed to operate quietly and efficiently. And they're safer, too. Since 
they pop up when watering, then disappear out of sight, theres nothing to trip over. 
Which also makes mowing and lawn care easier. 


Let Toro set you free. 
Toro has been helping homeowners with their lawn care needs for over 40 years. 
So if you have better things to do than water your yard, discover the freedom of owning 
a Toro automatic sprinkler system. 
For more information and a list of 
professional contractors in your area, 
call us today at (800) 447-4700. 


Sprinkler Systems 
Designed for 
the way you live. 


In some cars, a oa 


Its one thing for an auto- - 
mobile to offer turbocharging. = 


Its altogether another 
thing for an automobile to be 
designed for turbocharging. 

Thunderbird Turbo Coupe 
adheres to philosophy num- 
ber two. Some points of proof: 

To withstand the heat and 
stress generated by turbo- 
charging, Turbo Coupes 
overhead-cam 4 cylinder 
engine has high-temperature 
alloy valves, forged aluminum 
pistons and an externally 
mounted oil cooler for effec- 
tive lubrication. 

(The result is 155HP at 
4600 RPM?) 

The five gear ratios allow 
the driver to keep the engine 
within its optimal torque. 
power band during accelera- 
tion, cornering, and after 
braking. 

Under adverse road condi- 
tions, the Traction-Lok 
limited-slip differential deliv- 
ers power to the wheel with 
the most traction. 

In turns, on rough roads 
or under acceleration, Turbo 
Coupes unique Quadra- 
Shock suspension enhances 
stability by reducing fore-and- 
aft axle travel. Goodyear 
P225VR60/15 "Gatorbacks' 
(derived from Formula One 
rain tires) spread the power 
over a 7" wide tread. And 
the rack-and-pinion power 
steering provides 2.5 turns 
lock-to-lock 

Other items of note: artic- 
ulated seats provide a high 
degree of lateral support 
during cornering, and adjust 
to a wide range of physiques; 


harger is everything. 
just the beginning. 


all instruments are analog for 
quick-read information; and 
the most visible design ele- 
ment of all: Thunderbirds 
shape. A shape which helps 
improve directional stability 
and road-holding by reducing 
front and rear lift 
But perhaps the most tell- 
ing fact of all is this: Turbo 
Coupe offers no performance 
options. Because none is 
F. needed. The performance 
gear is included as part of the 
overall design. Proof, we feel, 
i of a high performance auto: 
D mobiles basic integrity. 


3-Year Unlimited Mileage 


Powertrain Warranty. 

The new 3-year unlimited 

"age warranty covers 
major powertrain compo- 
nents on 1986 Ford cars 
Warranty is limited and cer- 
tain deductibles apply. Ask to 
see the 3-year unlimited 
mileage warranty when you 
see your Ford Dealer. 
Best-built 
American cars. 

"Quality is Job 1.” A 1985 
survey established that Ford 
makes the best-built Ameri 
can cars. This is based on an 
average of problems reported 
by owners in a six-month 
period on 1981-1984 models 
designed and built in the U.S. 

See the Turbo Coupe, 
available to buy or lease, at 
your Ford Dealer. 


"Based on SAE standard J1349. 
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Buckle up—together we can save lives. 


Automotive Newsfront 


By DAN McCOSH 


Detroit Editor 


The Amoco-Polimotor plastic racing engine weighs just 202 Ibs. 


Oil and sand 


Common sense says that plastic melts 
and ceramic shatters. Yet two engines 
displayed across the aisle from each 
other at the Society of Automotive 
Engineers spring show in Detroit 
were built mainly from these unlikely 
materials. 

A turbocharged, plastic 2.6-liter V6 
destined for Indianapolis car racing 
was introduced by Amoco Chemicals 
Corp. and Polimotor Research Inc. [PS, 
Sept. '82]. This latest Polimotor race 
engine, shown in the photo above, fea- 
tures parts made of Torlon, a high- 
strength, high-temperature plastic 
that maintains its shape at tempera- 
tures up to 500 degrees F. 


Torlon parts include piston skirts, 
piston pins, piston rings, connecting 
rods, and valve stems. The engine 
block and cylinder heads are made 
from a carbon-fiber-reinforced plastic. 

As good as these plastics are, they 
can't take the heat of a combustion 
chamber. Cast-iron cylinder liners, 
steel valves, and aluminum piston 
crowns are used. 

In contrast, engineers from Kyocera 
Corp. talked casually of the ability of 
their engine parts to withstand tem- 
peratures in excess of 2,000 degrees 
E The Japanese company, which makes 
specialized ceramics, showed a four- 
cylinder turbo-diesel engine (photo 
below) with ceramic pistons, piston 
rings, cylinders, and cylinder heads. 


Kyocera's ceramic turbo-diesel: No cooling system is needed. 


A ceramic turbocharger wheel was 
thrown in for good measure. The abil- 
ity of ceramics to withstand high tem- 
peratures allowed Kyocera designers 
to do away with the cooling system 
and radiator. 

Charles J. Billerbeck of Amoco- 
Polimotor speculated about a marriage 
of the two technologies. “We'd like to 
mold a plastic skirt onto a ceramic pis- 
ton, and run it in a ceramic cylinder,” 
he said. 

Sound farfetched? Detroit insiders 
say at least one car company is work- 
ing on such an engine. 


Wheels of glass 


Wheels, which have evolved slowly 
from wood to wire to steel to alumi- 
num, are now moving into the next 
phase: plastic. For a number of years, 
Motor Wheel Corp. has been working 
on a fiberglass-reinforced wheel some 
20 percent lighter than a comparable 
aluminum part [PS, July '85]. Now it’s 
ready. The plastic wheel will go into 
production for the 1987 model year. 


Lucas sparks interest 


Detroit seems willing to consider al- 
most anything if it promises a gain 
in efficiency, economy, or convenience. 
Consider the proposal by Britain's 
Lucas Industries to change the 12-volt 
auto electrical system to 48 volts. 

Those who remember the havoc a 
mere 12 volts caused in the Lucas 
electrics of British sports cars may 
laugh, but the company is serious. 
Higher voltage allows almost every 
electrical component to be made small- 
er, says Tony Jarrett of Lucas. Be- 
cause current flow is reduced, lighter 
wiring can be used. Lucas also pro- 
poses a combination starter-alternator. 
Brushless motors likewise are easier 
to make for high voltages, says Jarrett. 

There's no gain without pain, 
though. Light bulbs would require a 
step-down circuit to reduce voltage be- 
cause high-voltage bulbs would have 
short life in automotive use. Also, fur- 
ther work is needed to develop a light- 
weight 48-volt battery. 


Thar she blows 


Aircraft themes dominate the think- 
ing of today's auto designers. This has 
brought rounded styling to the sheet 
metal and a cockpit look to the inte- 
rior, and produced such details as 
those flush-mounted door handles 
found on the side of the family bus. 
But the tides of fashion turn, and 
advanced work on tomorrow's automo- 
Continued. 
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Learn robotics and 
industrial control as 
you build this; 


New NRI home training prepares you| 
for a rewarding career in hAmerioss 
newest high-technology field. 


The wave of the future is here. Already, advanced robotic systems are producing 
everything from precision electronic circuits to automobiles and giant locomotives. 
By 1990, over 100,000 “smart” robots will be in use. 

Over 25,000 New Jobs 

Keeping this robot army running calls for well-trained technicians. . . people who 
understand advanced systems and controls. By the end of the decade, conservative 
estimates call for more than 25,000 new technical jobs. These are the kind of careers 
that pay $25,000 to $35,000 a year right now. And as demand continues to grow, 
salaries have no place to go but up! 

Build Your Own Robot As You Train at Home 

Now, you can train for an exciting, rewarding career in robotics and 
industrial control right at home in your spare time. NRI, with 70 years of 
experience in technology training, offers a new world of opportunity in one of 
the most fascinating growth fields since the computer. 

You need no experience, no special education. NRI starts you at the 
beginning, takes you in easy-to-follow, bite-size lessons from basic electronics 
right on through key subjects like instrumentation, digital and computer 
controls, servomotors and feedback systems, fluidics, lasers, and 
optoelectronics. And it's all reinforced with practical, hands-on experience to 
give you a priceless confidence as you build a programmable, mobile robot. 
Program Arm and Body Movement, Even Speech 

Designed expecially for training, your robot duplicates all the key ele- 
ments of industrial robotics. You learn to operate, program, service, and 
troubleshoot using the same techniques you'll use in the field. It's on-the- 
job training at home! 

Building this exciting robot will take you beyond the state of the 
art into the next generation of industrial robotics. 

You'll learn how your completely self-powered robot interacts 


with its environ- 
ment to sense light, 
sound, and motion. 
You program it to travel 
over a set course, avoid 
obstacles using its sonar 
ranging capability. Program 
in complex arm and body 
movements using its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent robot 
control in hazardous environments. 
You'll even learn to synthesize 
speech using the top-mounted 
hexadecimal keyboard. 
Training to Build a Career On 
NRI training uniquely incorporates 
hands-on building experience to reinforce 
your learning on a real-world basis. You get 
professional instruments, including a digital 
multimeter you'll use in experiments and dem- 
onstrations, use later in your work. And you get the 
exclusive NRI Discovery Lab®, where you examine 
and prove out theory from basic electrical concepts to 
the most advanced solid-state digital electronics and 
microprocessor technology. Devised by an experienced 
team of engineers and educators, your experiments, 
demonstrations, and equipment are carefully integrated 


with 51 clear and concise lessons to give you complete 
confidence as you progress. Step-by-step, NRI takes you from 
the beginning, through today, and into an amazing tomorrow. 
Send for Free Catalog Now 
Send for NRI's big free catalog describing Robotics and 
Industrial Control plus over a dozen other high-technology 
courses. You'll see all the equipment you get in detail, get complete 
descriptions of every lesson, find out more about career 
opportunities for trained technicians. There's no cost or obligation, so 
send today. Your action today could mean your future tomorrow. 


à NRI SCHOOLS 
7 NRI McGraw-Hill Continuing 


E E ater Say Ts 
Professional miütimeter with S 
igit LCD readout 51 fast track training essons 


Education Center 


wh i 3939 Wisconsin Ave. 
a 


Washington, DC 20016 
WE'LL GIVE YOU TOMORROW. 
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bile is being influenced increasingly 
by the sea. 

When we heard about a presentation 
at this year's Society of Automotive 
Engineers meeting titled “Aerody- 
namic Drag Studies on Rolling Vehi- 
cles by Underwater Tow Testing," we 
couldn't resist looking in. The research 
involves towing two different car 
models some 60 feet underwater and 
measuring the relative drag of each. 
Authors Mark L. Vorwaller and Geoff 
J. Germane contend that towing the 
models underwater yields critical in- 
formation about the high-speed drag 
of race cars. 

Perhaps the work of Vorwaller and 
Germane relates to a lesser-known 
project being undertaken in Chrysler's 
structural-analysis department. There, 
the hulls of two America's Cup sail- 
boats are being analyzed on a com- 
puter originally intended to design car 
bodies. Chrysler engineers, who pro- 
duced some of the finest tail fins in 
existence during the 1950s, apparently 
see a sailboat as something akin to a 
1957 Imperial turned upside down. 

General Motors, meanwhile, is con- 
tinuing work on an automotive navi- 
gation system inspired by an offshore 
sailing enthusiast, who developed it 
after using Loran C marine naviga- 
tion during a California-to-Hawaii 
sailboat race [PS, June '85]. Anyone 
who has attempted to use a sextant 
while leaning out the window of a 
moving car can appreciate the need 
for some improvements in this area. 

Nautical influence in automobile de- 
sign has surfaced before. Most memo- 


rable is the Amphicar, a short-lived 
floatable car of the early 1960s that 
promised the navigation of highways, 
byways, and small lakes and streams. 
Then, in the early 1970s, two stal- 
warts tried to cross the English Chan- 
nel in a propeller-driven Volkswagen 
Beetle. Reportedly, the attempt was 
thwarted by heavy seas. 

More recently, VW updated this con- 
cept with a highly modified Rabbit 
catamaran called the See Golf. Dem- 
onstrated two years ago in the harbor 
at Newport, R.L, it had a propeller 
driven by a shaft intended to power 
the rear wheels of a four-wheel-drive 
VW. 

Where this will lead is anybody's 
guess. We've been through fins and 
aircraft-style door handles. But are we 
really ready for flippers? 


Up from down under 


Ford will bring in two new sports cars 
from overseas assembly plants to sell 
in the United States in the late 1980s: 
A pricey ($30,000-plus) mid-engined 
two-seater will be engineered by 
Chausson S.A. of Courbevoie, France. 
From Australia comes an Italian- 
designed sporty car in a lower price 
bracket. Insiders report Ford wants to 
revive the low-priced roadster with a 
car similar in spirit to the MGs and 
Triumphs of the 1950s. 

Ford is cagey about details of the 
Australian car, but over the past year 
the company has been showing a two- 
seat roadster called the Barchetta, 
based on the Fiesta chassis. Recently, 


Ford began crash-testing the car, a 
hint that production is under consid- 
eration. Expect the Australian proj- 
ect to embody some of the features of 
the Barchetta. 


Horsepower race 


The old ways die hard in Motor City. 
Chevrolet is dropping Corvette's fuel- 
injection 350 V8 into a version of the 
Camaro. The engine's 230 horsepower 
will match the anticipated output of 
the five-liter HO Plus engine sched- 
uled for the 1987 Mustang. 

An even more powerful V8 is sched- 
uled for the next Corvette, due around 
the turn of the decade. Don Runkle, 
chief engineer at Chevy, says the en- 
gine should produce in excess of 300 
horsepower. Despite the rash of spec- 
ulation that Chevy will build a mid- 
engined Corvette, Runkle says all 
possible layouts for the car are being 
considered. The new Corvette is likely 
to be four-wheel drive, so front-rear 
traction balance isn't a major consid- 
eration. One concern at Chevrolet is 
that the cost of too much advanced 
technology might price the Corvette 
out of the market. 


Oltcit: Move over, Yugo? 


The search for low-cost cars has lured 
domestic auto makers to Brazil, Japan, 
Mexico, and Korea. In the past year, 
the search has even extended to Greece 
and Spain. Why not Romania, you 
might ask? Wonder no more. Chrysler 
is quietly running durability tests on a 
Romanian Oltcit—a Citróen-designed 
mini-car described as "something like 
a Yugo.” The Oltcit test is part of a 
worldwide search for low-cost sources 
of mini-cars, say Chrysler insiders. 

In the meantime, Chrysler has in- 
troduced a low-budget version of the 
Omni and Horizon. Called America, 
it comes with a 2.2-liter engine and 
five-speed standard, and lists for about 
$5,500. 


News briefs 


* The carburetor has become an en- 
dangered species, so Holley will build 
throttle-body fuel-injection systems. 
Chrysler will get the first in 1987. 

* Mazda has introduced a turbo- 
charged version of its RX-7 sports car. 
The turbo and other modifications to 
the 13B rotary boost horsepower 25 
percent—to 182. Mazda claims zero- 
to-60 times of 6.7 seconds. us 


Contributors: Jack Keebler, Tom Wilkinson (New 
York); Kevin Radley (Japan); Jim Schefter (West 
Coast); David Scott (Europe) 
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IT TAKES A STRESS-TESTED OIL 
TO PROTECT YOU 
A HUNDRED MILES FROM NOWHERE. 


Protect your hard-working RV engine with the oil that can stand 
the strain. 

When you and your family travel to out-of-the-way places, your RV is 
often the only lifeline you have. In many cases, an RV engine is under as 
much stress as a race car. And there's no pit crew to help if you break down 
a hundred miles from nowhere. That's why you need a motor oil that won't 
let you down. And that’s why Pennzoil GT Performance has been stress- 
tested and formulated in SAE 20W-50 and 20W-40 weights. Special 
weights for tough protection. 

A multi-viscosity oil like Pennzoil GT Peformance is necessary for quick 
fluidity at startup. Pennzoil GT Performance provides stress resistance to 
heat build-up, due to hot driving conditions, as well as superior lubrication. 
Pennzoil GT Performance protects your engine i oils porta 
too. GT Performance has special clea 
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“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Hard to the left 


Town a 1983 Chevrolet Celebrity sta- 
tion wagon with power steering. When 
the car is left in the cold (below 40 
degrees F) for several hours, the steer- 
ing wheel is difficult to turn to the 
left, as if the power steering wasn’t 
working. There’s no problem when the 
wheel is turned to the right. The prob- 
lem doesn’t occur in the summer or 
after the car has been driven for a 
while. 

William Hunt, Library, Pa. 


I can only guess from what I've ob- 
served and heard that the problem is 
caused by seals in the power-steering 
unit shrinking at lower temperatures. 
Seals can shrink on cars, as well as 
on space shuttles. Check with Chevrolet 
customer relations to see if there are 
any service bulletins issued with fixes 
for the problem. Otherwise, you may 
have to replace the steering gear. 


Trying to stop smoking 


I have a 1979 Honda Accord with 
55,000 miles on it that smokes heav- 
ily when it’s started after sitting over- 
night. The mechanic says the piston 
rings and valve-stem seals are worn, 
and that it will cost about $1,500 to 
repair. Will just replacing the valve- 
stem seals help? 

Harrison Dea, San Francisco, Calif. 


I’ve heard of quite a few similar prob- 
lems with Hondas. There’s a good 
chance that replacing the valve-stem 
seals will solve it. You should be able 
to change them without pulling the cyl- 
inder head. The crankcase venting sys- 
tem must also be functioning correctly; 
make sure the PCV valve works. If all 
of this fails, the piston rings may be 
stuck or worn. 


Brake squeal 


I replaced the rear brake shoes on my 
1981 Plymouth Reliant 2,500 miles 
ago. The wheel cylinders were re- 
placed, and the drums were turned. 
Now the rear wheels have developed 
an awful squealing. I checked and 
found nothing mechanically wrong. 
Both shoes return normally when the 
brakes are released, and there is no 


sign of scoring or metal-to-metal con- 
tact. If I replace the brake shoes again, 
how do I know they won't develop the 
same problem? 

Gerald Bulova, Flemington, N.J. 


See if the finish on the turned drums 
is up to specification. Are you abso- 
lutely sure all the attachments are in 
their proper place and in good condi- 
tion? Were the brake shoes ground to 
match the bigger diameter of the turned 
drums? If they're out of spec, any of 
the above can cause the brakes to make 
music you don't like. When you replace 
brake shoes, be sure to use original 
equipment; they are less likely to cause 
squealing problems. 


Carbon cleanup 


Ihave a 1968 Chevrolet Camaro with 
a 327 V8 with 8.75:1 compression 
ratio. Ignition advance is set to two 
degrees. Unless I use premium gaso- 
line, I have a problem with pinging 
under load. I attribute this problem 
to carbon buildup in the combustion 
chambers. A mechanic I know says he 
has a cure: First, pour a can of chem- 
ical carbon remover down the carbu- 
retor throat and wait for it to soften 
the carbon buildup. Then spray (don't 
pour) 1⁄2 cup of water down the carbu- 
retor throat with the engine running. 
My concern is that doing this might 
break loose pieces of hard carbon that 
could cause problems. What do you 
think? 

Lynne Simons, Bellevue, Wash. 


This procedure is worth a try, but I 
don't see it as a sure-fire fix. The only 
way to be absolutely certain of getting 
the carbon out is to pull off the heads 
and clean them. Do a valve-stem seal 
replacement and valve job at the same 
time. 


Choosing a muffler 


Is there a rating system for mufflers? If 
not, is there some way to tell whether 
one muffler will do a better job than 
another one? I recently had a muffler 
changed, and now my car is noisier. I 
want to find a muffler that’s quieter. 

E. A. Burr, Yukon, Okla. 


There isn’t any rating system in effect 


for mufflers. The safest route is to re- 
place a muffler with original equip- 
ment, although this isn’t always the 
cheapest way. Some muffler-only repair 
shops offer excellent value; others are 
crooks. Their reputation is your best 
guide here. The longest-lasting exhaust 
system parts are made from stainless 
steel; they also cost an arm and a leg. 
The most important parameter in a 
muffler is its back pressure, which 
should be similar to that of the original 
factory part. Incorrect back pressure 
can adversely affect exhaust emissions 
and engine performance. 


Limited slip 

I'm shopping for a new car and won- 
der whether I should buy one with a 
limited-slip rear differential. Although 
such an option gives better traction 
in snowy and icy conditions, I've heard 
it can add to skidding problems on wet 
roads. 


Michael Herman, New York, N.Y. 


Limited-slip differentials deliver more 
control during acceleration by balanc- 
ing traction at the rear wheels. They 
don't behave much differently during 
deceleration and braking than stan- 
dard rear ends. But if you have two 
rear tires that are mismatched in ac- 
tual diameter, a limited-slip differen- 
tial can cause the car to pull strongly 
to one side during acceleration. This 
can occur under both wet and dry.con- 
ditions. On balance, I'd still say lim- 
ited slip is the safest setup. 


Burn in or burn out? 


My 1985 Mercury Marquis station 
wagon has a 3.8-liter V6 engine with 
a hesitation problem that shows up 
after the car has been driven about 
two miles; it runs fine cold or when 
it's really warmed up. The dealer ran 
an EEC-IV control-computer diagno- 
sis and adjusted the timing at 1,600 
miles, but the problem is still there. 
The dealer advises me to wait for the 
computer to “burn in” 
Otto A. Sotnak 
Minneapolis, Minn. 


I don't agree with the burn-in story at 
2,000 miles; maybe you should try an- 
other dealer. I'd guess that your prob- 
lem is in the EEC microprocessor. A 
service bulletin you should check is 
number 85-13, issued July 1, 1985. 


Got a car problem? Send it to “Say, Smokey—," PoruLaR 
Science, 380 Madison Ave., New York, N.Y. 10017. Ali let- 
ters are read, and those of widest interest are answered in 
this column. Due to the large volume of mail, Smokey can- 
not reply to letters not selected for publication. 
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WHICH GENERATOR WOULD YOU RATHER CARRY? 


Until we introduced the Kohler 1750 it took two power, the 1750's power-to-weight ratio is the best in 
people, or someone built like two people, to carry a its class. 
1500 watt portable generator. The Kohler 1750 is the first portable generator 

But, at only 66 pounds, the Kohler 1750 designed for homeowners, sportsmen and 
changed all that. The 1750 is 27% lighter and 33% contractors alike. It'll let you do more things in more 
smaller than competitive models in its output range. places, more easily than ever before. 

Its unique chromed handle, squared-off The Kohler 1750—the generator that's changing 
shape and low center of gravity make it easy to the shape of portable power. See one 
lift and carry— by one person, in one hand. at a nearby building 

Plus, with 1500 continuous watts of available supply and home center. ORS 


Electronics Newsfront 


By WILLIAM J. HAWKINS 


Programmed with expert-system software, a computer diagnoses fighter ailments. 


User-friendly skies 


The A-10 rolls to a halt on the run- 
way. A service c scurries toward 
the plane pushing a single piece of 
gear: a cart-mounted personal com- 
puter. The crew connects the com- 
puter to a small box located near the 
plane's nose wheel. An expert-system 


RT 10 work station uses an RISC microprocessor for high-speed operation. 


program begins checking the aircraft. 

Like other expert systems that con- 
tain human expert knowledge on a 
subject |PS, March], this developmen- 
tal General ctric Co. program will 
contain knowledge about the A-10's 
T! jet engines. But unlike other 
expert systems, which must ask a user 
many questions to arrive at a conclu- 


sion, the GE system gathers quanti- 
tative data about each flight from 
on-board sensors via the plane's nose- 
wheel connection. The program com- 
bines these data with the pilot's com- 
ments and the plane's maintenance 
history. Result: “The system will au- 
tomatically diagnose problems that 
occurred during the flight," says Dr. 
Peter W. Dietz, manager of GE's en- 
gineering information systems branch. 
"And eventually it may predict prob- 
lems from engine components before 
engine performance is degraded." 

Although rapid diagnosis will short- 
en aircraft repair time, predicting 
problems would have an enormous im- 
pact on the way preventive mainte- 
nance is done. "At present when you 
rev up a jet engine, you start a clock," 
says Dietz. "After a certain amount of 
time, critical components are changed 
whether they're good or bad." 

For example, after 180 hours of 
high-temperature exposure, the first- 
stage turbine blades are routinely re- 
placed. "That's expensive," says Dietz. 
"And there's no guarantee that the 
new part isn't defective." Using the 
expert system, flexible maintenance 
schedules could be developed based on 
a component's performance. 


Speedy work station 


IBM flexed its muscles once again by 
entering the work-station business. 
Work stations—powerful versions of 
personal computers—are designed for 
scientists and engineers. But accord- 
ing to the company, models such as 
the RT 10 shown below can perform 
jobs that once took the speed of a full- 

Continued 


"HIGH-LEVEL" 
LANGUAGE 


IF (A<B) THEN 
c=0 
ELSEC=1 


SLOWER CIRCUITS 
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HE LATEST WORD IN RADAR DETECTION IS 


THE MICRO EYE EXPRESS-LR 


Latest, because the MICRO EYE EXPRESS LONG RANGE is 
a dual superheterodyne radar detector like no other. It 
represents the first superheterodyne radar detector to 

integrate computer based signal processing with 
superheterodyne circuitry for extra long range 
superheterodyne sensitivity and increased selectivity. Leave it 
to BEL — the largest manufacturer of radar detectors to once 
again pioneer superior technology in a radar detector. 


TECHNOLOGY BRINGS OUT THE BEST 

You don't need to understand the technology behind the 
EXPRESS-LR to know what it delivers — confidence on the 
road. Over hills, around corners, or on the straightaway, the 
EXPRESS-LR detects both X and K Band radar with a 
systematic audio and visual alert warning you to the presence 
of police radar. Whether pulsed, moving, or triggered, the 
EXPRESS-LR reacts reminding you to slow down. 


SENSITIVITY TIMES TWO 
The MICRO EYE EXPRESS contains both Radar Signal 
Discrimination and a LO/LR Filter Switch. RSD (exclusive to 
the B.E.L-Tronics line of radar detectors) reduces X Band to 
an optimal level for urban/suburban driving. This mode 
instantly analyzes all incoming signals and processes only 
those that are true signals (police radar). The Filter Switch has 
been designed to virtually eliminate annoying false alarms 
caused by microwave relay stations, automatic door openers, 
and weather radar. The use of both the RSD and Filter Switch 
together will give you the ultimate in selectivity, without 
reducing the sensitivity of the MICRO EYE EXPRESS-LR. 


BBE) B.E.L.TRONICS LIMITED rre Radar Detector Innovators 


HIGH PERFORMANCE 

The MICRO EYE EXPRESS-LR is the most technically 
advanced radar warning system you can buy. The unit comes 
complete with all the accessories needed for quick and easy 
installation, a full one year warranty, and the integrity of a 
company with 19 years of microwave electronics expertise. 
The MICRO EYE EXPRESS-LR is truly your final touch to full 
driving confidence. 


30 DAY TRIAL OFFER 

You can order yours today by calling this toll-free number, and 
if not completely satisfied with your MICRO EYE 
EXPRESS-LR, simply return the unit within 30 days for a full 
refund (mail order only). 


MICRO EYE EXPRESS-LR FULL ONE YEAR 
$299.95 WARRANTY ON 

Call toll-free 1-800-341-1401 PARTS AND LABOR. 
In New York 1-800-845-4525 
In Canada — 1-800-268-3994 
(NY residents add applicable tax. 
Price higher in Canada) 

Please allow an additional 15 days 
when paying by personal or 
company check. 


Model 844s 


B.E.L-TRONICS Limited 
International Head Office 
2422 Dunwin Drive, 

Mississauga, Ont., Canada 

L5L 1J9 

In U.S. 

20 Centre Drive 

Orchard Park, NY 14127 


900 PS 


Electronics Newsfront continues 


size main-frame computer. The secret: 
a 32-bit reduced instruction-set com- 
puter (RISC) microprocessor. 

Every microprocessor has a built-in 
set of instructions. Simple instruc- 
tions, like adding two numbers to- 
gether, are done quickly because they 
take only one step—called a machine 
cycle. More complex instructions, such 
as moving blocks of data, are slower, 
requiring more machine cycles and 
access to memory. For speed, the RISC 
uses simple instructions in a single 


machine cycle (drawing on page 24). 
How are complex tasks done? All 
user programs are sent through a spe- 
cial program called an optimizing com- 
piler. The compiler converts a complex 
instruction into separate simple ones, 
and each is processed on the RT 10 in 
about 170 billionths of a second. 


Dual-mode communicator 


“The people who use telephone lines 
to talk to each other now want to send 


A successful enterprise is the 
lengthened shadow of a man 
Ralph Waldo Emerson 


The Lengthened Shadow of A Man 


George B. DeArment 
FOUNDER 1886 


George B. DeArment did more than 
launch our company in 1886. He 
established basic principles that guided 
his enterprise in good times and bad. 

The belief that good management is 
never far from the factory floor. 

That people count more than 
machines. 

That bigger does not always mean 
better. 

That dedication to excellence is the 
surest way to surmount adversity and 
to prosper. 

Were blacksmith George to return 
today, he'd be proud of our modern 
plants and equipment. 

He'd be even prouder that his prin- 
ciples still prevail here a century later. 


-William S. DeArment, President 


© 1986 CHANNELLOCK, INC. 
Meadville, PA 16335 
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data," Patrick Griffis, assistant gen- 
eral manager of Matsushita's commu- 
nications systems division, told me. 
"And the people who send data over 
phone lines now want to talk.” Griffis 
turned and began tapping the keys of 
Panasonic’s new voice-data terminal 
(see photo). “This allows them to do 
both,” he said. 

As a telephone, the system has a 
speakerphone, one-touch automatic 
dialing, speed dialing, three-way con- 
ferencing, and a programmable tele- 
phone directory. As a data terminal, 
the terminal allows you to create elec- 
tronic mail on its 25-line, 80-character 
nine-inch display, and send the mes- 
sage manually—or automatically at 
some preselected time—via its built-in 


Panasonic terminal sends voice or data. 


300- to 1,200-baud modem. The $1,495 
unit includes a 5.25-inch floppy-disk 
drive that can save incoming mes- 
sages. “And because the drive uses 
disks formatted in the MS-DOS stan- 
dard,” said Griffis, “data files created 
on IBM-compatible computers can be 
sent through the system.” 


Quick looks 


* Cant find the corn flakes? When 
you enter Stop & Shop's Medford, 
Mass., food store, consult its experi- 
mental computer. Choose an item on 
the touch screen, and the display shows 
a map of the store, with a trail lead- 
ing you to the right aisle. Clever idea. 
But isn't Medford a bit far to go for 
corn flakes? 

* Zenith has gained a few good com- 
puter customers: the Marines, Air 
Force, Army, Navy, and the Internal 
Revenue Service. While the IRS is 
buying 18,000 Z-171 briefcase comput- 
ers, the military has ordered 90,000 
2-200 AT-compatible models. 


Now IBM has 
a briefcase 


Built-in handle aids transporting 
IBM’s 14.7-by-12.3-by-2.7-in. computer. 
Battery-pack charge lasts 6 to 10 hrs. 


As I moved the contrast lever and piv- 
oted the liquid-crystal display (LCD) 
back and forth on IBM's new PC Con- 
vertible, I quickly adjusted a clear, 
high-contrast computer readout. 

That's a pleasant surprise. LCDs on 
portable computers are notoriously 
unreadable. But for its long-awaited 
portable entry, IBM uses a special low- 
glare screen (25 by 80 characters) to 
enhance readability. 

IBM's 12.2-pound briefcase model 
“has the virtue of being a desk-top ma- 
chine that you can also travel with," 
says William Lowe, IBM division pres- 
ident. The $1,995 battery-powered 
computer is larger than many porta- 
bles but easier to carry about than 
bulky AC-powered transportable mod- 
els [^Briefcase Computers," PS, Sept. 
'85; *PS Guide to 75 New Portables," 
PS, Sept. '84]. 

If prolonged LCD viewing tires your 
eyes, a convertible option lets you use 
a monochrome or color picture-tube 
monitor, with AC power: Push a panel 
beneath the LCD to detach the screen, 
plug a $325 display-adapter module 
into the rear panel, and add a moni- 
tor. You can also piggyback a serial- 
parallel adapter and an ultracompact 
near-letter-quality thermal printer 
onto the rear panel. 

Two 3.5-inch 720-kilobyte disk 
drives are built in. Also, to exchange 
data with IBM's 5'4-inch-disk models, 
you can buy add-on 3.5-inch drives 
for the larger PCs. There's 256 kilo- 
bytes of user memory. IBM and many 
Software firms are offering a wide 
range of programs in the 3.5-inch- 
disk format. —John Free 


LILLLILLILLILILDLLILPILILIT 
^ THIS AD CAN SAVE YOU UP TO ! 
1 600 ON A NEW GRAVELY’ 


Take this ad to your Gravely Dealer (or 
just mention that you saw it) and 
for a limited time, he'll give you up 
to $600 off the regular retail 
price of a new Gravely tractor or 
power unit. 
You can choose from Gravely's 
complete lawn and garden 
equipment line — all pre- S am 
cision engineered for professional results. D 
Qualify for our Four Seasons Charge 
Plan and you can take advantage 
of our easy financing. 
For the name of your nearest 
Gravely Dealer, look in the 
Yellow Pages. 


CTHE GRAVELY SYSTEM" 


5 YEAR LIMITED WARRANTY: 

Gravely International. Inc.. One Gravely Lane, Clemmons, NC 27012. 919-766-4721. TELEX: 6971451 ARGRA 
"Offer valid only at participating dealers until July 15, 1986. Not valid with any other promotion. 
Gravely International. Inc., issues a limited warranty on all new equipment. Warranty may vary with 

‘equipment and actual use. Details on request. PS-286 


BEFORE YOU BUILD, YOU SHOULD KNOW 
EVERY TRICK IN THE BOOK. 


This book's on passive solar homes. Handsome, comfortable homes 
where many owners report savings on heating ranging from 40 to 80 percent, 
compared to traditional homes. 

No matter where you live, find out how you can design your next home 


glassmaker— for your 40-page, full-color copy of “Living with the Sun:” Write: 
PPG Industries, Inc., Passive Solar Marketing, P.O. Box 8727, Harrisburg, PA 17105. 
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POPULAR SCIENCE CAR TEST #207 


Total cars tested to date: 746 


A trio of fast-lane family haulers (clockwise from top): Volvo 740 turbo, Mercury Sable LS, and Pontiac 6000 S/E. 


Are they really the best of both worlds? The Mercury Sable LS, Pontiac 6000 S/E, and 
Volvo 740 turbo wagons perform like sports sedans but can haul a family and its luggage. 
For many, they may be a better choice than a mini-van. 


By TOM WILKINSON 
and JACK KEEBLER 
Photos by Greg Sharko 


ports coupes handle nimbly, ac- 
S celerate quickly, and are stylishly 

sleek. But try to carry more than 
one passenger or toss more than a 
weekend's worth of luggage in the 
trunk, and that style starts to look 
about as practical as pants without 
pockets. 

When drivers buy a car for hauling 
passengers and cargo loads, however, 
they usually have to give up sporty 
handling and acceleration. The rea- 
son? Most family wagons and mini- 
vans trade performance for utility and 
fuel efficiency. 

Now, several car makers have cre- 
ated station wagons for families that 
like to travel in the fast lane. This 
month PopuLan Science has gathered 
three outstanding examples of the 
sports wagon: Mercury Sable LS, 
Pontiac 6000 S/E, and the Volvo 740 
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turbo. The test team looked at three 
important areas: performance, com- 
fort, and utility. 

Objective performance information 
was gathered on a taxiway at Stewart 
International Airport in Newburgh, 
N.Y., using track-test procedures and 
electronic test equipment. Other ob- 
servations were collected during hun- 
dreds of miles of road driving. 


On the taxiway 


Our acceleration, handling, and ma- 
neuverability tests produced startling 
performance from the sports-wagon 
trio. Typical of the sporty trio’s per- 
formance were the quick acceleration 
runs of the wagons. 

With a muted snarl from the Ponti- 
ac’s intake tract and with tires scram- 
bling for grip, the 2.8-liter V6 powered 
the S/E to 60 mph in 12.4 seconds. 
Shifts from the three-speed automatic 
were crisp and quick. 

The 6000's performance in the high- 
and low-speed handling tests was like- 


wise crisp and quick. The Pontiac cut 
clean, stable arcs through the high- 
speed grid at 72.7 mph—clearly in 
sports-car territory. The same excel- 


Continued 
PS ratings— 
test report in a nutshell 
The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests 
only on our sample cars. An excellent rat- 
ing is 5 points; very good, 4; good, 3; fair, 
2; poor, 1; very poor, 0. 
HB: 
i HB H 
Acceleration 5 5 5 
Braking 1 1 2 
Handling. 5 5 5 
Maneuverability $ 5 5 
Qui 1 o 2 
Roominess 3 3 4 
Vision 3 3 4 
Entry'exit ease 3 3 4 
EPA economy 4 3 3 
Ride comfort* 4 3 4 
"Authors! opinion 


SOME HISTORIC BREAKTHROUGHS 


DON’T TAKE AS MUCH EXPLAINING 
AS COMPUSERVE. 


But then, some historic break- 
throughs could only take you from 
the cave to the tar pits and back 


CompuServe, on the other hand, 
makes a considerably more civilized 
contribution to life. 

It turns the personal computer into 
something useful. 

CompuServe is an information ser- 
vice. Just subscribe, and 24 hours a day, 
7 days a week, a universe of information, 
entertainment and communications is 
at your service. 


A few of the hundreds of things you 
can do with CompuServe: 


COMMUNICATE 
Easyplex™ Electronic Mail puts friends, 
relatives and business associates in con- 
stant, convenient touch. 

CB Simulator lets thousands of enthusi- 
astic subscribers “chatter away” on 72 
different channels. 

Over 100 Forums welcome you to join 
their online “discussions.” They're for 
everyone from computer owners and 
gourmet cooks to physicians and game 
players. 

Bulletin Boards let you “post” messages 
where thousands will see them. 


HAVE FUN 
Our full range of games includes “You 
Guessed It!,” the first online TV-style 
game show played for real prizes; Mega- 
Wars III, the ultimate in interactive 
excitement; board; parlor; sports and 
educational games. 


SHOP 
THE ELECTRONIC MALL™ gives you 
‘round the clock shopping for name 
brand goods and services at discount 
prices from nationally known stores and 
businesses. 


SAVE ON TRIPS 
TWA ~ lets you scan 
schedules and fares, find the best bar- 
gains and order tickets online. 
A to Z Travel/ News Service provides 
latest travel news plus complete informa- 
tion on over 20,000 hotels worldwide. 


MAKE PHI BETA KAPPA 
Grolier's Academic American 
Encyclopedia's Electronic Edition 
is a complete, constantly updated 
general reference encyclopedia. 

The College Board, operated by the 
College Entrance Examination Board, 
helps you prepare for the SAT, choose 
a college and get financial aid. 


BE INFORMED 
The AP News Wire (covering all 50 
states and the nation), the Washington 
Post, USA TODAY Update and business 
and trade publications are constantly 
available. And our electronic clipping 
service lets us find, clip and file specific 
news for reading at your convenience. 


INVEST WISELY 
Comprehensive Investment Help 
includes complete statistics on over 
10,000 NYSE, AMEX and OTC securities. 
Historic trading statistics on over 50,000 
stocks, bonds, funds, issues and options. 
Five years of daily commodity quotes. 
Standard & Poor's. Value Line. And over 
a dozen other investment tools. 

Site II provides demographic and sales 
potential information by state, county 
and zip code for the entire country. 


And now for the pleasant surprise. 
Although CompuServe makes the 
most of any computer, it's a remarkable 
value. You get low start-up costs, low 
usage charges and local-phone-call 
access in most major metropolitan areas. 


EasyPiex and ELECTRONIC MALL are trademarks of CompuServe, Incorporated Traveishogper is a service mark of TWA. 


Here's how to use CompuServe. 

CompuServe is “menu-driven,” so 
beginners can simply read the lists of 
options on their screens and then type 
in their selections. 

Experts can just type in “GO” followed 
by the abbreviation for whatever topic 
they're after. 

In case of confusion, typing "H" for 
help brings immediate instructions. 

And you can ask general questions 
either online through our free Feedback 
service or by phoning our Customer 
Service Department. 


How to subscribe. 

To access CompuServe, you'll need a 
CompuServe Subscription Kit; a com- 
puter, terminal or communicating word 
processor; a modem and in some cases, 
easy-to-use communications software. 

With your Subscription Kit, you'll 
receive a $25 usage credit, a complete 
hardcover Users Guide, your own 
exclusive user ID number and prelim- 
inary password, and a subscription to 
CompuServe's monthly magazine, 
Online Today. 

Subscription Kits are available in 
computer stores, electronic equipment 
outlets, retail stores and catalogs. You 
can also subscribe with materials you'll 
find packed right in with many com- 
puters and modems sold today. 


Make a move of historic proportions. 
Subscribe to CompuServe today. 


To receive our free informative bro- 
chure or to order direct, call or write: 


CompuServe: 


Information Services 
PO. Box 20212, 5000 Arlington Centre Blvd. 
Columbus, OH 43220 


800-848-8199 
In Ohio, call 614-457-0802 


An H & R Block Company. 


The trouble with 
most replacement 
doors ts they're 
not enough of 
animprovement. 


zi E- 


Pella Improvement Doors 
are lively exceptions to the notion that any 
modem replacement door is good enough. 
Pella's weatherproof warmth and smooth oper- 
ation are wrapped in wood beauty — from 
Traditional French Doors to Sliding Glass 
Doors with screens that glide closed by them- 
selves. You may choose Type E (Energy) Slim- 
shades? between panes, exterior cladding that 
needs no painting, windowpane dividers, and 
more. 

For lots of Improvement Window and Door 
ideas, visit your Pella Window Store listed in 
the Yellow Pages under “Windows”, or mail 
the coupon. 

Pella makes your home a better place 
to live. 


Please send me a free booklet on Pella window and 
door ideas. 


I plan to 
Name 


Address 
City 
State Zip 


build, 


remodel, 


replace. 


Telephone 


This coupon answered in 24 hours. 
Mail to: Pella Windows and Doors, Dept. C13F6 , 100 Main 
Street, Pella, lowa 50219. Also available throughout Can- 
ada. © 1986 Rolscreen Co. 
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Sports wagons Continued 


Lo ig uL 


lence was apparent in the low-speed 
maneuverability test. The 6000 wagon 
danced through the cones at 29.1 mph. 

The Mercury's new three-liter V6 
and four-speed automatic rushed the 
wagon up to 60 mph in just 11.8 sec- 
onds. In fourth-gear overdrive, the en- 
gine revs dropped below 2,000 rpm at. 
55 mph. The result is good fuel effi- 
ciency and a pleasant, quiet interior. 

But most impressive was the Sable's 
behavior in the high- and low-speed 
tests. Despite the Firestone Supreme's 
narrow all-weather footprint, the 
Sable still took an excellent grade— 
albeit last place among these tough 
competitors. 

Volvo's turbo four-cylinder and 
four-speed automatic rocketed the 
740 to 60 mph in just 8.7 seconds. 
Slightly harsher than the V6s of its 
competitors, Volvo's 2.3-liter four was 
rough-edged only under limited driv- 
ing conditions. 

The 740 also garnered best grades 


Generous load areas gape below open lift gates (left to right): Mercury Sable LS, 


in the high-speed handling and low- 
speed maneuverability tests. Its 
75.9-mph pass was marked by gener- 
ous body roll and almost spooky inte- 
rior quiet. (Our sound meter recorded 
a 67-dBA reading at a steady 60 mph 
—significantly quieter than the read- 
ings in the Mercury and Pontiac.) The 
rear-drive Volvo was also champion in 
the low-speed test, where front-drives 
usually seem to enjoy an advantage. 


Disappointing braking 


The two initial brake-lane tests 
called into question the whole idea of 
a sports wagon. The first vehicle to 
blast into the brake lane was the 
Pontiac 6000 S/E wagon,and its first 
stop was a 180-foot slide with the 
back wheels locked. This caused some 
minor instability (tail wagging), which 
was easily corrected with a few quick 
movements of the steering wheel. Ini- 
tially, there was plenty of braking 
power, but it was difficult to achieve 


Pontiac 6000 S/E's initial brake-lane 
stop was long, unstable, and smoky be- 
cause of rear-wheel locking. After the 


brakes were warmed by 10 stops from 
60 mph, the stopping distance stretched 
to 190 ft. because of severe fade. 


Volvo 740 turbo, and Pontiac 6000 S/E. 


a short stop without rear-wheel lock. 
After warming up the brakes with 10 
stops from 60 mph at a '-g decel- 
eration rate, we attempted a second 
charge at the brake lane. The result 
was brake fade and a disappointingly 
long 190-foot stop. 

The Mercury Sable's cold stop was 
an almost respectable 178 feet. But 
its hot stop revealed a serious chink 
in the Sable armor. Like the Pontiac, 
its second pass at the brake lane 
stretched to 190 feet, accompanied by 
generous pedal fade. We consider this 
a mediocre performance—and surpris- 
ing because Ford engineers started 
with a clean sheet of paper for the 
mid-size sedan and wagon. For April's 
issue, we had tested Sable's sister, Ford 
Taurus, which also produced unexpect- 
edly long stopping distances. At that 
time, Ford engineers claimed the 
Taurus's long stopping distance was 
caused by a failure to break in the 
car's brakes properly. Because of that, 
we accepted a delivery delay on the 
Sable so its brakes could be properly 
prepared at Ford's test track in Mich- 
igan. Nevertheless, the Mercury took 
longer to stop than did the Ford. 

With four cold discs, the Volvo 
stopped in only 156 feet. And after 10 
stops from 60 mph to heat up the pads 
and rotors, the 740 posted a final stop 
of just 172 feet. Our best hot stopping 
distance ever in a car test was 127 
feet [PS, March]. And the last time 
we tested mid-size wagons, for the May 
1980 car test, hot stopping distances 
ranged from 147 to 169 feet. 


Behind the wheel 


Our Pontiac S/E was loaded. Map 
pockets on the back seats, a coin 
holder, electric hatch release, power 
windows, power door locks, power mir- 

Continued 
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hat we learn 


we put to work for you. 


To Finish the Race First, 
You Must First Finish the Race 
Few of us ever get the chance 
to run 200 MPH for 500 miles 
like Bill Elliot and Darrell 
Waltrip. If you did, you would 
quickly understand how impor- 
tant camshaft design is to valve 
train life. Even a small design 
flaw can cause you to spend the 
last 200 miles in the garage 
instead of on the racetrack. 


Performance Without Problems 

Crane Cams are precision 
engineered for peak performance 
combined with outstanding 
reliability. Our many years of 
NASCAR experience have helped 
us develop camshafts that make 
outrageous horsepower without. 
excessive wear on lifters, push- 
rods, rocker arms, valves and 
valve springs. This winning 
combination of performance and 
reliability has helped Crane- 
equipped machines collect more 
checkered flags than all the 
others combined. 


from NASCAR... 


We Race So You'll Win 

Our high-intensity hydraulic 
and new hydraulic roller cams 
give you the stout idle, strong 


midrange and exhilirating top- 
end power you want, without a 
compromise in reliability. They 
feature quiet operation and 
reasonable fuel economy, too. 
Quality? The ultimate. In fact, 
our hydraulic cam and lifter kits 
are covered by an exclusive 


limited lifetime 
a CANE ae 


PERFORMANCE CAMSHAFT 


The next time you're at any 
motorsports event, sée how many 
top professionals proudly display the 
Crane logo. They know that 

Crane makes the difference. You 
see, it's one thing to meet a stan- 
dard. It's quite another to be one. 


HANE 
ams’ 


If we build it, you know it's right 


Crane products are available consumer direct. Camshaft p/n 113901 (shown)— 
Sug. retail, $105.08. Lifters p/n 99277-16—$93.15. + $10.0 00 handling. Send to 
Crane Cams, Inc., 530 Fentress Blvd., Daytona Beach, FL 32014. For Tech 


help call (904) 258-6174. "Not legal for 
ee wale wees EN 


le or use in California on pollution- 
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patch a hole like a. 
professional? 


Learn this card trick! 


LY 


€ 


Patching a large hole is tricky, 
because ordinary spackling can 
cave in or shrink up. That's why 
you need these tricks: Use a 
piece of cardboard with string 
through the center, and be 

sure to use DAP? Fast 'n Final" 


Place the card through the hole 
and pull the string so it's tight 
against the back of the opening. 
Now, patch the hole with DAP 
Fast 'n Final— it's better than 
ordinary spackling because it 
won't shrink or crack as it dries. 


With Fast ‘n Final, one fill and 
you're finished. Cut the string 
flush against the wall, and 
you're ready for painting! 


Sports wagons continued 


rors, and cruise control were just some 
of the car’s special features. These 
items were handsomely integrated 
into the muted gray interior and were 
well positioned for easy use. So after 
a week or so behind the wheel, we 
were surprised to find that no matter 
how many buttons we punched on the 
contoured power seat or what tilt- 
wheel angle was selected, we couldn't 
find a comfortable wheel position that 
allowed you to see the speedometer 
and tachometer. 

Although one test driver complained 
about the fixed steering-wheel posi- 
tion in the Volvo 740, the white-on- 
black instrument cluster was neat and 
easy to read at night or during the 
day, with no obstruction from the 
wheel rim. 

Our first impression after grabbing 
the Sable’s four-spoke leather-wrapped 
wheel was a sense of comfort, weight, 
and solidity. At high speeds there was 
virtually no wind rush noise, even 
with the optional roof rack. Over ruts 
and big bumps, the chassis seemed to 
float without creaks or rattles. And 
deep potholes elicited a barely felt jig- 
gle and a dull thud. 

Utility 

Of course, if you just wanted hot 
performance and comfortable seats, 
you could buy a sports sedan. What 
makes the wagons in this trio excep- 
tional is their mix of performance and 
load-carrying capability. 

With the rear seat folded down, all 
three wagons easily swallow items six 
feet long, and the one-third/two-thirds 
split backrest means that three peo- 
ple and their skis can fit inside com- 
fortably. The width between the wheel 
wells ranged from a low of 36 inches 
in the 6000 to a high of 44 in the 
Volvo, with the Sable in between at 
38 inches. The load floor of each car 
was a comfortable two feet from the 
pavement. Our only load-area com- 
plaint concerned the Sable. Its lift-gate 
latch hung down sharply, seemingly 
eager to assault the head of anyone 
five feet 10 inches or taller. 

As cars and vans have become 
smaller and lighter, lack of trailer- 
towing capability has become a seri- 
ous problem. The Pontiac is typical of 
many front-drive cars: With the op- 
tional V6 engine and self-leveling sus- 
pension, it can pull a 2,000-pound 
trailer. Sable's tow rating is even less 
impressive: a mere 1,000 pounds— 
good enough for a small boat but lit- 
tle more. 

In sharp contrast, Volvo 740 is a se- 
rious beast of burden. Our test car 
came with a beautiful dealer-installed 
trailer hitch that takes less than 10 
seconds to install or remove from its 


under-bumper receiver. With the hitch, 
the 740 can haul up to 3,300 pounds. 
That’s more than many light trucks 
and mini-vans can tow nowadays. 

So if you’re shopping for a people 
and cargo hauler, give these wagons 
a look before signing up on a dealer’s 
long mini-van waiting list. 


Testers’ choices 


Sometimes you throw money away 
when you buy a high-priced European 
Continued 
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PONTIAC 6000 


DRAWINGS BY RUSSELL VON SAUERS 


1 GRID BLOCK - 1 SQ. FT. 


PS serviceability ratings 
How easy is it to service these cars? To 
give you an approximation of how difficult 
it is for a typical person to perform various 
service operations, we examine each test 
vehicle. The numbers mean: 1, very diffi- 
cult; 2, difficult; 3, average degree of dif- 
ficulty; 4, easy; 5, very easy. 
w g 
pa ge s 
Hu 
3 È $5 
CHECKING FLUIDS 
Battery 5 5 5 
Master cylinder. 5 5 5 
Windshield washer 5 5 5 
Engine oil 5 5 4 
Coolant 5 5 5 
CHECKING THE ENGINE 
Spark plugs 3 3 4 
Distributor 5 5 4 
Oil filter 3 3 3 
Oil fil 5 4 5 
REPLACING HOSES 
Upper radiator hose 5 5 5 
Lower radiator hose 3 4 4 
Heater hoses 4 4 5 
CHANGING BULBS 
Headlights 5 3 4 
Taillights 5 2 4 
Front running lights 4 4 5 
Front parking lights 3 4 5 
Front directionals 3 4 5 
Rear directionals 5 2 4 
Rear running lights 5 5 4 
CHECKING FUSES 5 3 5 
CHANGING SPARE TIRE — 4 4 4 
CHANGING BELTS 5 3 4 


NOW YOU CAN 
CONQUER 


NOT A PAINT, NOT A COVER-UP, but an 
entirely new and revolutionary process for elimi- 
nating rust. Neutra Rust was originally devel- 
oped to control the incredible rust on oil rigs in 
the North Sea and on ships of the Royal Navy. 
Think of the rust problems they have! Naturally 
they use vast quantities of Neutra Rust and buy it 
in huge 50 gallon drums. For a long time that 
was the only way you could buy it. But at last 
Neutra Rustis available in smaller sizes for home 
and shop. 

Now you can get rid of rust for good just the 
way they do at industrial and military installations 
all over thè world! 


WHAT DOES 
Neutra Rust is like nothing you've ever used 


YOU CAN ACTUALLY SEE 


— 


When you first brush on Neutra Rust it is white. 
Then, as you watch, it turns pale green, then 
darker green, then finally a deep, wrought-iron 


USE NEUTR 
Outdoor Furniture * Drain Pipes * Gutters 
Mailboxes * Swing Sets * Tools 
Appliances * Toys 
Railings * Anywhere There's Rust! 


For further information 

about Neutra Rust 

write to: 

Jeff Morrison, VP Marketing 

New York Bronze Powder Co., Inc. 

777 Dowd Avenue, Elizabeth, New Jersey 07201 


€ COPYRIGHT NYBCO INC 1986 


UST ON: Automobiles * Boats 


Lawnmowers 
Bikes * Wagons * Hinges 


RUST 


Gets Rid of Rust For Good! 


before. It's amazing! No tiresome scraping, wire 
brushing and sanding to get down to bare 
metal. Neutra Rust works best applied right over 
rust! It penetrates the rust.Gets right down there 
and chemically changes the rust into an entirely 
new substance—a hard, black, paintable com- 
pound called fersoferric. The rust is gone—not 
just covered up—GONE! For good. It no longer 
even exists. 


E ST IS EASY TO USE 
First knock off the loose or scaly rust, but leave 
the rest of the rust there. (Remember Neutra 
Rust works with rust.) Then just brush Neutra 
Rust on. Within minutes that rust will be gone 
and the new surface will be there. That's all there 
isto it. Clean upis easy, too. Just soap and water. 


T WORK! 


-— 
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| 
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black. What you have seen is the rust being 


chemically converted. The hard new surface 
can be painted any color you want, or left as is. 


The 


Professional 
Meter for 
Personal Use. 


The standard of the industry is setting 
anew standard for home use as well. 

The Fluke 77 multimeter is ideal to 
test and repair anything electrical: home 
wiring, appliances ... even your car. It's 
inexpensive, simple to operate and 
filled with professional features. Made 
in the U.S.A. and backed by a 3-year 
warranty, the new Fluke 77 is the world's 
first handheld meter to combine analog 
and digital displays. 

For a free brochure or the 
distributor nearest you, call toll-free 
1-800-227-3800, ext. 229. Or write 
John Fluke Mfg. Co., Inc., P.0. Box 
C9090, Everett, WA 98206. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


FLUKE73 — FLUKE75 —— FLUKE77 
> u—— 
‘Analog/<igital display  Anaog/diialdsply  Analog/dgial display 


Vols ohms, 10A, diode Volts, ohms, IDA mA, Voit, ohms, 10A, mA 
lest diode test diode test 

Autorange ‘Audible continuity Audible continuity 
10.7% basic ac accuracy Autrange/tangehold “Touch Hold” function 
2000+ hour battery ie 0556 basic dc accuracy Jutorange/range hold 
3-year waranty 2000+ hour battery ile 0.3% basic dc accuracy 


3-year waranty 2000-- hour battery ile 


ETT 
Multipurpose holster 


= Pat og 
+ Suggested U.S list price, effective January 1, 1985, 


® 
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Sports Wagons Continued 


import. But if you have the extra cash, 
the Volvo 740 turbo is worth it. Its ex- 
cellent performance, comfortable inte- 
rior, and trucklike utility are really the 
best of both worlds.—T. W. 

The boxy styling that makes the 


Brake test (hot) 60-0 moh 

fei es) = - 190 

Pedal pressure (ibs, 60 
Interior noise « 60 on (dB) .. 68.5 
4 n2 
28.6 

28 

20 


TEST CONDITIONS exkl tebpersue, 47 F; relative humidity, 80 percent; barometric pressure, 29.2 inches Hg 


Volvo sedans look dated and stodgy 
provides plenty of useful interior 
space in the wagon. And under the 
packing-crate body shape beats the 
heart of a sports car. I'll take the 740 
turbo wagon.—J. J. K. 


190 172 
50 55 
70.2 67.0 
72.7 75.9 
29.1 30.1 
26 22 
18 19 


Dimensions and specs 


S OBUERHATE 
sq 


Net hp @ rpm. 
Ne target) Gp 


Rear suspension 


Front stabilizer-bar diameter (in.) .. 0.80 
Rear stabilizer-bar diameter (in.) .. 0.59 
Trailer towing (max. Ibs.) 


door locks $180, power windows $285, 


Major options (over $100) "Tinted glass $115, tilt steering whee! $115, Polycast wheels $123, AM-FM-cassette 
electronic radio $127, rear-window defroster $145, premium sound $168, speed control $176, power door locks $180, 
Silver clear-coat paint $183, Insta-Clear heated windshield $250, six-way 
glass $115, tilt wheel $115, rear-window wiper-washer $125, rear-window 
AM-FM-cassette electronic. 


104.9 
193.2 
541 
72.0 
58.7/57.0 
64 
38.9 
527 
34.7 
38.9 
53.0 
34.7 
13 
31.9 

v6 In-line 4 

173/2.8 141/2.3 

851 873 

EFI. EF. 

125 « 4,800 160 5,300 
187 « 2,900 
4-speed automatic 
3731 
Michelin 
195/60R15 
Power, rack 
and pinion 
16.9:1 
3.50 
32.2 
MacPherson struts, 
coil springs 


Trailing arms and track — Live axle, trailing arms, 
bar, coil springs coil springs 
1.10 0.83 

0.87 = 

2,000 3,300 
Disc-drum Disc-drum 
270.6 421.1 
157 158 

41.6 39.3 

22.5 22.7 
2,992 3,189 
58/42 54/46 
$11,825 $21,450 
$14,642? $21,690* 


power driver's seat $473, A/C $762; "special 
‘defogger $145, cruise control $175, electric 
radio $329, A/C $750; trailer hitch $240 


ADVERTISEMENT 


FATHER’S DAY 
GIFT IDEAS 


Many fine companies have arranged to 
have their suggestions for exciting Father's Day 
gifts in this special section. 


Hint: Circle or check the item you'd like, 
and pass it along to the one you love 
for her gift to you. 


Our best wishes for a Happy Father's Day! 


The Ready-Lite rechargeable light from First 
Alert is better than ordinary flashlights be- 
cause it's always fully-charged and ready to 
use. And Ready-Lite is easy to find because 
it plugs directly into electrical outlets. With 

a powerful new Krypton bulb and a swivel 
head, Ready-Lite shines a bright light where 
you need it. And Ready-Lite lasts longer on 
a single charge than the other leading 
brand 


WHISKEY 


Give smooth-sippin’ Jack 
Daniel's Tennessee Whiskey, 


THE PERFECT CALL FOR DAD 

This Father's Day, give Dad the new Cobra 
cordless CP-460S with selectable security 
coding, 9 number memory and two-way 
paging. And you'll get a $20 rebate direct 
from Cobra on the CP-460S now through 
June 30th. Or give him the Cobra Electronic 
Full-Feature ST-660 corded telephone with 
58-number memory, dialed-number display, 
and call timer. Both feature a hands-free 
speakerphone and switchable pulse/tone 
dialing for compatibility with any phone 
system. Which ever Cobra phone you 
choose, you'll be sure to get dad talking 


Call 1-800-COBRA 22 for the retailer nearest you 


New from General Electric, 
the GE Beeperless Remote 
Answering System. 


a favorite of countless 
American Dads who ap- 
preciate the special quality 
of this premium American 
whiskey. A warm June 15 
would be a good day, too, 
to introduce Dad to Jack 
Daniel's Lynchburg 
Lemonade, Mix 1 part Jack 
Daniel's, 1 part Triple Sec, 1 
Part Sweet and Sour Mix 
and 4 Parts 7UP* Add ice 
and stir. Garnish with lemon 
slices and cherries. Great by 
the pitcher or glass 


An easy-starting lawn mower 
from Honda is a gift Dad will 
appreciate for years to come 
The durable HR214 model 
rotary mowers cut a 21-inch 
swath and feature Honda's 
Roto-Stop™ system which 
stops the blade, but not the 
overhead valve engine, 
when the handle is 

released. With excellent fuel 
efficiency, these mowers 
come in either self-propelled 
or push models, with alumi- 
num or steel decks 
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Step-by-step how-to for 

buil aing a “new generation” 
of log homes...COMPLETE 
GUIDE TO BUILDING LOG 
HOMES by Monte Burch. 
Build rustic cabins for hand- 
some suburban homes! 
Step-by-step instructions from 
foundation to roof and in- 
terior finishing. Big 8x10” 


format, 416 pages, 850 show- 


how illustrations. Book #0190. 
Send $29.95 plus $3.24 
delivery & handling to 
Popular Science Books, 
Dept. Pó6P, P.O. Box 2018, 
Latham, NY 12441. 


(Res. of AZ, CA, CO. FL, GA, IL, MI, NY, 
OH, PA, SC, VA, VT, WI add sales tax.) 


Rabbetting, mortising, dove- 
tailing—it's all here in R.J. 
DeCristoforo’s THE COMPLETE 
BOOK OF STATIONARY POWER 
TOOL TECHNIQUES. Covers 
every major power tool from 
table and radial saw to 
lathe and drill press. Over 
1,000 photos and illustra- 
tions. Step-by-step projects, 
troubleshooting charts for 
each tool. Full 8x1014" for- 
mat. 388 pages. Book #084. 
Send $314.95 plus $3.24 
delivery & handling to 
Popular Science Books, 
Dept. Pó6P, P.O. Box 2018, 
Latham, NY 12141. 


(Res. of AZ, CA, CO, FL. GA, IL. MI, NY, 
OH, PA, SC, VA, VT, WI add sales tax.) 


This shiny red Honda EX650 
portable generator is the 
"strong, silent-type"—the 
perfect gift for Dad! Fully- 
enclosed and equipped 
with a USDA-approved spark 
arrestor muffler, this 650-watt 
model features super-quiet 
operation. The EX650 also 
features Honda's Oil Alert" 
system, which stops the en- 
gine before the oil level 
gets too low. The EX650 is 
ideal for camping and other 
recreational uses. 


GET HELP 
BEFORE YOU 
NEED IT. 


HELP! THE PLUG-IN 2-WAY RADIO FROM GE. 
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Not people who own Hondas. 
With a Honda, you can engage the 
engine without engaging in a tug- 
of-war. 

An Automatic Decompression 
System makes the starter rope 
easier to pull. And that makes the 
whole business of mowing your 
lawn almost a pleasure. 

Our lawn mowers are designed 
with reliable Honda four-stroke, 


Overhead Valve engines"that are 
30% more fuel efficient than 
comparable side valve engines. 
And they require considerably 
less maintenance. 

So before you have to look at 
another uncut lawn, you really 
should look at a Honda. You'll find 
your nearest dealer listed in the 


Yellow Pages under “Lawn Mowers? 
Once you consider a Honda, you'll 


see the toughest part is passing 
one up. 

For optimum performance and safety we rec- 
ommend you read the owner's manual before 
operating your Honda Power Equipment. 
©1986 American Honda Motor Co., Inc. 
"Except HR173 and HR2I5SDAM. 
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From Italy: 


air power steering 


SMALL- 
PISTON 


OIL-FILLED 
DIAMETER FLEXIBLE 
DIAPHRAGM 


Mounted on rack-and-pinion gear, the 
air power-steering system consists of 
a power cylinder and combination air- 
control valve/steering-direction sensor 
(detail, above left). Pinion rotation im- 


A vacuum produced by a car's engine 
manifold provides the power assist for 
its rack-and-pinion steering in a newly 
designed low-cost, lightweight steer- 
ing system from Italy. 

Like power-assisted brakes, the de- 
vice operates on manifold depression 
(negative pressure) and thus avoids 
the extra power consumption of an en- 
gine-driven pump. The designer, Bir- 
field Transmissioni (Brunico, Italy), a 
unit of the Uni-Cardan Group, claims 
that the device is one-fifth the cost 
and one-third the weight of conven- 
tional hydraulic power-steering sys- 
tems. Substitution of low-pressure air 
for hydraulic fluid permits inexpen- 
sive plastic moldings, together with 
simple plastic hoses and couplings, to 
replace the typical (and more costly) 
metal housings and high-pressure tub- 
ing, as well as difficult-to-machine 
critical-tolerance seals. 

The entire system, composed of a 
simple double-action power cylinder, 
an air-control valve, and a cleverly 
designed steering-direction sensor, 


parts motion to the large-diameter pis- 
ton, which applies pressure to the small 
piston via an oil-filled diaphragm. The 
10:1 piston-area ratio multiplies travel 
tenfold to operate air valve. 


mounts directly on the rack-and-pinion 
gear. That could mean lower-cost fac- 
tory installation and easy retrofitting 
to used cars. 

The passage of air through the con- 
trol valve is regulated by a sensor that 
detects changes in the applied steer- 
ing direction and torque. When the 
bevel pinion is rotated against the 
rack, the gear's axial thrust is trans- 
ferred to a large-diameter flanged pis- 
ton, which bears against one of two 
flexible rolling diaphragm membranes 
enclosing a small volume of oil. This 
pressure is transmitted by the fluid 
to a similar diaphragm on the oppo- 
site side, which in turn thrusts against 
a much smaller-diameter piston. The 
10:1 ratio of piston areas provides a 
tenfold multiplication of linear travel, 
moving the small piston enough to op- 
erate the air-control valve and, in 
turn, the power assist. A spring push- 
ing against the small-diameter piston 
provides reverse thrust when the steer- 
ing wheel is turned in the opposite 
direction.—David Scott 


You'll find the most helpful shopping informa- 
tion in the Crutchfield catalog. 


FREE 


Stereo & Video 
Catalog 


Looking for honest answers to your car 
and home stereo, telephone, and video 
shopping questions? For 12 years, 
millions of people have referred to the 
unique Crutchfield catalog before making a 
consumer electronics purchase. That's 
because its in-depth articles, installation 
charts, technical tips, detailed product 
features and specifications are the most 
helpful. 


And save money too! Plus, the 108-page 
Crutchfield catalog offers you hundreds of 
quality, name-brand products at the lowest 
iscount prices from dozens of manufac- 
turers like Sony, Pioneer, Jensen, Clarion, 
AIR, Sherwood, Infinity, EPI, Akai, Teac, 
Advent, Concord, JVC and Canon. 
wn eee een nnn nnn nnn y 
Call or write now for your 
FREE Catalog 


Use the coupon below or call toll-free: 


800-336-5566 


In Virginia, call 800-552-3961 


We now serve CANADA! 
Please enclose $1.00 for catalog 
postage to Canada. 


Be sure to mention Popular Science when calling. 


Rush me your FREE Catalog. 


Name 


Address Apt F 


City State Zip 


CRUTCHFIELD 


1 Crutchfield Park, Dept. PS, Charlottesville, VA 22906 
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ow to read a newspape 


by Walter Cronkite 
International Paper asked Walter 


Cronkite, for years televisions fore- 
most news anchorman, and an 
ardent advocate of the need for a free 
people to remain free by keeping fully 
informed, to tell you how your news- 
paper can help you cope better with 
your world each day. 


If you're like most 
Americans, you try to 
keep up with the news by 
watching it on television. 

That’s how 65% of us 
get most of our news— 
from viewing 40-odd- 
minutes of TV news 
broadcasts each day. 

The problem — and I 
know the frustration of it 
firsthand — is that unless 
something really special 
happens, we in TV news 
have to put severe time 
limitations on every story, 
even the most complicated and 
important ones. 


Um 


Get more than headlines 

So what we bring you is primarily 
a front-page headline service. To get 
all you need to know, you have to 
flesh out those headlines with a com- 
plete account of the news from a well- 
edited and thorough newspaper. 

Is it really necessary to get the 
whole story? Dorothy Greene 
Friendly put it this way: “What the 
American people dont know can 
kill them.” Amen. 

News people have a respon- 
sibility. And so do you. Ours is to 
report the news fairly, accurately, 
completely. Yours is to keep yourself 
informed every day. 

I'll never forget the quotation 
hanging in Edward R. Murrow’s 
CBS office. It was from Thoreau: 
“Tt takes two to speak the truth— 
one to speak and one to hear.” 


Take a 3-minute overview 


Heres how I tackle a paper. For 
starters, I take a three-minute over 


view of the news. No need to go to 
the sports section first, or the TV 
listings. With my overview you'll 
get there quickly enough. First I 
scan the front-page headlines, look 
at the pictures and read the cap- 
tions. I do the same thing page by 
page front to back. Only then do I 
go back for the whole feast. 

The way the front page is 
“made up" tells you plenty. For one 
thing, headline type size will tell 
you how the papers editor ranks 
the stories on relative importance. 
A major crop failure in Russia 
should get larger type than an over- 
turned truckload of wheat on the 
Interstate, for example. 

Which is the main story? 

You'll find the main or lead story 
in the farthest upper right-hand col- 
umn. Why? Tradition. Newspapers 
used to appear on newsstands 
folded and displayed with their top 
right-hand quarter showing. They 
made up the front page with the 
lead story there to entice readers. 

You'll find the second most 
important story at the top far 


left, unless it’s related to 

the lead story. Do you 

have to read all the stories | 
in the paper? Gosh, no. 

But you should check 

them all. Maybe the one 
that appears at first to be 
the least appealing will be 
the one that will most 

affect your life. 


News is information, 
period 

A good newspaper pro- 
vides four basic ingredients 
to help you wrap your 
mind around the news: 
information, background, 
analysis and interpretation. 

Rule #1 of American 
journalism is: “News columns 
are reserved only for news.” 
What is news? It is informa- 
tion only. You can tell a good news- 
paper story. It just reports the news. 
It doesnt try to slant it. And it 
gives you both sides of the story. 

Look out for a lot of adjectives 
and adverbs. They don't belong in 
an objective news story. They tend 
to color and slant it so you may 
come to a wrong conclusion. 

Do look for by-lines, datelines 
and the news service sources of 
articles. These will also help you 
judge a story importance and its 
facts. 

As you read a story you can 
weigh its truthfulness by asking 
yourself, “Who said so?” Look out 
for “facts” that come from unnamed 
sources, such as “a highly placed 
government official.” This could tip 
you off that the story is not quite 
true, or that someone — usually in 
Washington — is sending up a “trial 
balloon” to see if something that 
may happen or be proposed getsa 
good reception. 

Another tip: Check for “Cor | 
rections” items. A good newspaper 
will straighten out false or wrong — 
information as soon as it discovers 
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error. A less conscientious one 
I let it slide or bury it. 


An upside-down pyramid 

Reporters write news stories in 
»ecial way called the “inverted 
amid” style. That means they 
t with the end, the climax of the 
ry, with the most important facts 
t, then build in more details in 
er of importance. This is unlike 
telling or writing of most sto- 

; where you usually start at the 
sinning and save the climax for 
.. Knowing about the news- 

ers "inverted pyramid" style will 
p you sift facts. 

A well-reported story will tell 
| “who,” “what,” “when,” 
sere" and “how.” The best news- 
ers will go on to tell you “why.” 
"hy" is often missing. And that 
y be the key ingredient. 

Many important stories are 
iked by “sidebars.” These are 
porting stories that offer, not 
vs, but the “why” — background 
| analysis — to help you under- 
xd and evaluate it. 

Background offers helpful facts. 
alysis frequently includes opin- 

. So it should be — and usually 
-carefully labeled as such. It's 
erally by-lined by an expert on 
subject who explains the causes 
“These ave the kinds of 
stories ‘you can find on 

Psp dim 
s background; 
4: sidebar. Also: analysis 
and interpretation. 


What's it all about? 
Let's look into it here.” 


~ 

say HOSTAG 

SES METRE I HELD IN ISRARI ENI 
EEE WOA LINK OF STEPS BARRED 


of the news and its possible con- 
sequences to you. 

No good newspaper will mix 
interpretation with “hard” news, 
either. Interpretation goes beyond 
analysis and tells you not just what 
will probably happen, but what 


“TV news coverage, as good as it is, has some 
limitations. Time slips by quickly. It restricts the 
length of each story and the number of stories we 
can cover. A good newspaper can carry more 
stories und give you considerably more detail." 


ought to happen. This should be 
clearly labeled, or at best, reserved 
for the editorial page or *op-ed" 
(opposite the editorial) page. 


Form your own opinion first 


I form my own opinion before I 
turn to the editorial page for the pun- 
dits views. I don't want them to tell 
me how to think until I've wrestled 
the issue through to my own conclu- 
sion. Once I have, I’m open to other 
reasoning. Resist the temptation to let 
them do your thinking for you. 

Here’ an idea I firmly believe 
in and act on. When you read 
something that motivates you, do 
something about it. Learn more 
about it. Join a cause. Write a let- 
ter. You can constantly vote on 


issues by writing letters, particularly 
to your Congressman or state or 
local representative. 

To understand the news better 
you can also read news magazines. 
Books help fill in the holes, too. 
During the Vietnam war, for exam- 
ple, many people felt that the daily 
news coverage wasnt entirely satis- 
factory. The truth is, you could 
have gotten many important new 
facts on the war from the books 
coming out at the time. 


Pick a TV story and follow it 


Now that I've told you about 
the basics of getting under the skin 
of.a newspaper, let newspapers get 
under your skin. 

Tonight, pick an important sto- 
ry that interests you on the TV 
news. Dig into the story — in your 
newspaper. Follow it, and continue 
to follow it closely in print. See if 
you dont find yourself with far more 
understanding of the event. 

And see if you don't have a far 
more sensible opinion as to the 

“whys” and “wherefores” of that 
event, even down to how it will 
affect you—and maybe even what 
should be done about it. 

Keep up with the news the way 
my colleagues and I do—on TV 
and in the newspapers. 

Learn to sift it for yourself, to 
heft it, to value it, to question it, to 
ask for it all. You'll be in better con- 
trol of your life and your fortunes. 

And that’ the way it is. 


Today, the printed word is more vital than ever. Now there is 
more need than ever for all of us to read better, write better and 
communicate better. International Paper offers this series in the hope 
that, even in a small way, we can help. 

If you'd like to share this article with others, we'll gladly send 
you free reprints. So far we've sent out over 27 million reprints of the 
series in response to requests from people everywhere. Doubleday 
has now published 13 of the articles in a book, titled: How to Use 
the Power of the Printed Word. For the paperback version, send us 
a check for $5.95 made out to Doubleday. Write: International Paper 
Co., Dept. 15PS, PO. Box 954, Madison Sq. Sta., N.Y., NY 10010. 


INTERNATIONAL PAPER COMPANY 


We believe in the power of the printed word. 
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New products for 


YOUR CAR 


Your vehicle—no matter what age or make—is on a car thief's 
shopping list. POPULAR SCIENCE selects a group of easy-to-arm alarms 
to protect your automotive investment. In addition, a new high- 
grip tire design and an innovative ultraviolet leak detector can 
keep your vehicle from giving you the slip. 


Arming car alarms 


Older fender-mounted key switches for alarms are inconvenient, prone 
to failure from exposure, and easily beaten by a thief. Now manufac- 
turers of mobile security systems have recognized that car owners 
have differing ideas of what makes an alarm easiest to use. The re- 
sult: A variety of arming-disarming devices are available. The follow- 
ing page highlights some of these security options. Covr-Larm (2554 
Lincoln Blvd., Suite 218, Marina Del Rey, Calif. 90291) offers a new 
twist: a $30 kit (inset) that converts a car cover into a sensor for the 
vehicle's security system. 


New products for 
YOUR CAR 


Add-on remote 


The Smart Alarm 431 remote-control 
system equips an existing alarm with 
a key-ring arming-disarming feature. 
Two transmitters and a radio-receiver 
computer control module are included, 
says Zemco Group (7392 Count Cir- 
cle, Huntington Beach, Calif. 92647). 
The price is about $70. 


Protection package 


Get out of your car and close the door, 
and Mitsubishi’s Diamond Sentry 
alarm system confirms with a chirp- 
ing sound that it has automatically 
armed itself. 

The system can also be manually 
armed by entering a changeable four- 
digit personal code into the key pad 


or by pressing a button on the remote 
transmitter. The key-ring-sized trans- 
mitter will manually trigger the alarm 
from a distance, or lock and unlock 
power door locks as well, according to 
Mitsubishi Electric Sales (799 N. Bier- 
man Circle, Mount Prospect, Ill. 
60056). The model DS-490 costs $350. 


Long memory 


A nonvolatile ran- 
dom-access memory 
lets Quantum series 
security systems re- 
tain virtually forever 
all data—such as ac- 
cess codes or alarm 
duration times—en- 
tered by the owner. 
Made by Vehicle Se- 
curity (21540-F Prai- 
rie St., Chatsworth, 
Calif. 91311), the 
three Quantum mod- 
els use a low-power 
microprocessor con- 
trol unit that incor- 
porates glass-breakage-detection circuitry. The top-of-the- 
line $395 model VS-8603 includes the 12-button radio- 
frequency remote arming key pad shown, in addition to a 
standard instrument-panel-mounted key pad. The trans- 
mitter’s signal is detected by a window-mounted receiver. 
A diagnostic mode allows periodic testing of the door, 


hood, trunk, and other sensors added to the system. 


Codes in abundance 


The remote-arming transmitter in the CA-2 mobile secu- 
rity system is dealer-programmed with one of 65,000 codes. 
That makes duplications unlikely, claims Clarion Corp. of 
America (5500 Rosecrans Ave., Lawndale, Calif. 90260). 
The $299 system includes selectable automatic or man- 
ual arming and a panic button to trigger the alarm from 
a distance. A backup battery can be added to provide power 
if the main battery wires are cut. 


Laser arming 


Some thieves use scanning radio-frequency transmitters 
to break access codes and defeat security systems, accord- 
ing to Milo Systems (699 S. State College Blvd., Fuller- 
ton, Calif. 92631). The company’s $299 Laser Remote alarm 
system has an arming-disarming control that uses dual 
coded laser beams, claimed to be immune to scanning. 
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vow 1-800-252-7742 


Assemble it yourself and drive a great bargain. 


Classic Motor Carriages, the worlds largest Fill out the coupon below and begin the 
replicar assembly manufacturer, presents its most rewarding experience of your life. 
classic line for the 805. Millions of dollars have 
been spent in engineering research to enable dt apa avert | 
Classic Motor Carriages to produce the finest ai ECy^ Ti E "Rg 
geata oein | CLASSIC MOTOR CARRIAGES 


replicar assemblies available. Gelcoat finish... 
no rusting ever! All replicar assemblies are fully 
warranteed by a company that cares. 
Classic owners report gas mileage of 30-34 
MPG. Our replicar assemblies [~am 
are designed for the " 
person of average — «s 
mechanical 
skills using 
ordinary tools. 


16650 N.W. 27th Are., P.O. Box 10 
Miami, Florida 33054. (305) 625-9700 
Mon.-Fri. 9AM-9PM Sat. 9AM-SPM Sun. LAM-4PM 


Enclosed is $1 ea. for a full color brochure 
and consumer buying guide for Replicar 
Assembly: Gazelle — Classic Speedster 2 
Classic TD Classic Speedster C — 


| 

| | 
| | 
l | 
l | 
| gnctosed is $5 ea. derafurcworhradurenm | 
f | the bandcrafted, Jactory-finished: | 
| Gazelle — 
Name 
| Address I 
l City State Zip | 

l l 

l | 

| 


Phone P9" (rea code) 
Bus. (Crea code) 


h Please charge on my: MasterCard. 
VISA Am. Express 
| Acct. No. Exp. Date. 


Signature. 
Speedster L 


SS SSS eee 


Look for our displays at airports in Amarillo, BaltimorelWasbington International, Boston, 
Chicago, Cincinnati, Cleveland, Dallas|Love, Detroit, Grand Rapids, Gulf Port|Biloxi, Jacksonville, 
Kennedy, LaGuardia, Memphis, Miami, Minneapolis/St. Paul, Monterey, New Orleans, Palm Springs, 
Phoenix, Portiand, Reno, San Jose, St. Louis, Tulsa. 
© 1984 Classic Motor Carriages, Inc. Some equipment depicted is optional. 


be a tricky part of car maintenance: 
Tve spent a lot of hours tracing elu- 
sive leaks for clients. 

The first car I worked on was a 1975 
Oldsmobile with a V8 engine. The 
owner had been complaining of oil 
spots on his garage floor. A visual in- 
spection showed some oil dripping 
from the rocker-arm cover gaskets and 
from the front of the engine oil-pan 
gasket. There was a minor drip from 
the front transmission seal, as well. 
The first step in using the Dye-Lite 


New products for 
YOUR CAR 


Ultraviolet leak detector 


When I heard about a new fluorescent- 
dye leak-detection system, I was eager 
to give it a try in my car-repair shop. 
Accurate diagnosis of fluid leaks can 


Stop Nox. It Really Does 
Stop Knocks! 


STOP NOX does just what it says — it stops 
those damaging knocks and pings in most cars 
and light trucks. 

Just add one easy-pour bottle of STOP NOX 
into your tank. Then fill up with gas. 

You'll hear and feel the difference. Your 

engine will run cooler. Cleaner. Smoother than 
ever before. 

STOP NOX works with any gas, leaded 

or unleaded. And it's completely safe for 

your engine. 

Don't settle for cheap, worthless imitations. 
Insist on STOP NOX. From 104 +, the world's 
No. 1 brand of quality 
fuel additives. 


ORDER DIRECT: 
104+ RACING CAP 
Red and white with four- 
color embroidered insignia. 
One size fits all—$5. 


HARMFUL OR FATAL IF SWALLOWED. 
tans petroleum distillates 
cautions on back carefully 


OCTANE BOOST CORPORATION 
Box 271148 
Dallas, Texas 75227 
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system is to select the appropriate dye: 
There are separate formulations for 
gasoline or diesel engine oils, trans- 
mission and hydraulic fluids, fuel, and 
air-conditioning and cooling systems. 

After adding the dye to the engine 
oil, I asked the owner to drive his car 
for a day to allow the dye to penetrate 
the slow leak. The following day I put 
the Olds on a lift to inspect the leaks. 
It was still impossible to see the major 
source of the oil. Then I plugged in 
the Dye-Lite high-intensity spotlight- 
type ultraviolet light described below. 
I pointed the eerie purple light at the 
engine oil pan. 


Yellowish-white traces were in- 
stantly visible at the front engine oil 
seal and the rocker-arm covers. The 
surprise was the bright glow at the 
engine’s rear main seal. This major 
leak had gone undetected because it 
was in a hard-to-see place and was 
obscured by a minor transmission- 
fluid leak. 

The $338 model UV-100 spotlight 
I used worked well under normal 
lighting conditions. The manufac- 
turer, Widger Chemical Corp. (13650 
E. Ten Mile Road, Warren, Mich. 
48090-0306), also provided a lower- 
powered model UV-200 wand-type 
light that retails for $99.95. I found 
that this model works better in sub- 
dued light. Bottles of trace dye come 
in several sizes. The one-ounce bottles 
I used cost $3.80 each.—Bob Cerullo 


Small Wonder 


It’s here, pocket-size radar protection. 


Imagine a superbly crafted electronic 
instrument, powerful enough to 
protect against traffic radar, miniatur- 
ized enough to slide into a shirt pocket, 
beautiful enough to win an inter- 
national design award. 


Small means 
nearly-invisible protection 


That could only be PASSPORT. 
It has exactly what the discerning 
driver needs, superheterodyne 
performance in a package the size 
of a cassette tape. 
urization is possible 
only with SMDs (Surface Mounted 
Devices), micro-electronics common 
in satellites but unprecedented in 
radar detectors. It's no surprise that 
such a superlative design should be 
greeted by superlatives from the 
experts. 

"In a word, the Passport is a 
winner," said Car and Driver 

The experts report excellent 
imply switch PASSPORT 
st the volume knob. 
Upon radar contact, the alert lamp 
glows and the variable-pulse audio 


Small means 
the size of a cassette tape 


begins a slow warning: "beep" for X 
band radar, "brap" for K band. Simul 
taneously a bar graph of Hewlett 
Packard LI hows radar proximity 
As you get closer, the pulse 
quickens and the bar graph lengthens. 
Should you want to defeat the audible 
warning during a long radar en 
counter, a special switch provides 
silence, yet leaves PASSPORT fully 
armed for the next encounter. A 
photocell adjusts alert lamp bright 
ness to the light level in your car 
PASSPORT was designed for your pro: 
tection and your convenience. 


In PASSPORT, 102 SMDs (right) do the work of 
ordinary transistors, resistors and capacitors 


PASSPORT comes with a leather 
case and travels like a pro, in your 
briefcase or in your pocket to the 
job for trips in the company car, on 
airplanes for use in far-away rentals. 
Just install on dashtop or visor, then 
plug into the lighter PASSPORT keeps 
such a low profile. It can be on duty 
without anyone noticing. 


Small means 
an easy fit in the briefcase 


One more PASSPORT con 
venience —call us direct. It's toll free. 
We m: PASSPORT in our own 
factory and we'll be happy to answer 
any questions you may have. If you 
decide to buy, we'll ship your 
PASSPORT within 24 hours by UPS, 
and we'll pay the shipping. For an 
extra $6.00, Federal Express guaran- 
tees 48-hour delivery. 

If you're not satisfied within 30 
days, return PASSPORT. We'll refund 
your purchase and your return ship- 
ping costs. There are no hidden 
charg 

Isn't it time for a PASSPORT of 
your own? 


$295 (OH res. add $16.23 tax) 


Slightly higher in Canada 


©1986 Cincinnati Microwave, Inc 


PASSPORT 


RADAR-RECEIVER 
Eo eee 


Call Toll Free 800-543-1608 


Cincinnati Microwave 
Department 2166 

One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


New products for 
YOUR CAR 


All-season 
performance radial 


Ever notice that when it rains buck- 
ets or snow falls, sports coupes and 
performance sedans seem to slow con- 
siderably more than the rest of traffic? 
There's a reason: Tire design gener- 
ally means compromises, and the wide 
performance tires fitted to sporty cars 
are designed for high-speed, dry-road 
conditions rather than for optimal per- 
formance in wet or icy weather. 

But Goodyear now has an all-season 
speed-rated (130.5 mph) tire that it 
claims offers large improvements in 
wet-weather and winter performance 
over its Eagle GT namesake—without 
sacrificing Eagle GT-like dry grip. 

There are two reasons for the im- 
proved performance: innovative tread 
design and new tire construction tech- 
niques. Why did Goodyear decide to 
make an all-weather performance tire? 
Perhaps because performance tires 
and all-season tires are the fastest 
growing segments of the total tire 
market. But more about that later. 

From a design perspective, Good- 
year built-in high lateral stiffness and 
H-shaped shoulder elements similar 
to those of the Eagle VR Gatorback. 
The shoulder elements are designed 
to remain stable during hard corner- 
ing and to enhance resistance to 
hydroplaning by allowing water to es- 
cape through full-depth grooves sepa- 
rating each element. In addition, the 
GT+4 has circumferential grooves 
characteristic of the Eagle perfor- 
mance family. The grooves channel 
water from beneath the tire footprint 
as the tire rolls forward. 

A third tread-design feature is lat- 
eral point blades in each tread ele- 
ment in the three center ribs. These 
blades increase the number of biting 
edges in the tread design while reduc- 
ing the circumferential stiffness. The 
result, says Goodyear, is better wet 
traction and improved winter-weather 
traction. In company tests, the GT +4 
tire achieved 20 to 30 percent better 
snow traction than did the Eagle GT. 

The internal construction of the 
Eagle GT +4 is almost identical to that 
of the Eagle GT, according to Goodyear. 


DEEP SHOULDER 
SLOTS 


COMPOUND 
FULI 

To” 

TREAD DEPTH 
SPECIAL 
COMPOUND, 


EAGLE GT +4 


OVERLAYS 
TWO STEEL BELTS 
TWO POLYESTER 


HALOBUTYL LINER 


OUTLINED WHITE 


OR BLACK SERRATED 


NATURAL-SHAPE 
MOLD CAVITY 


LETTER STYLING 


CHAFER 


INCREASED-STRAND 
HIGH-TENSILE 
BEAD WIRE 


But the GT +4 benefits from the latest 
Goodyear technology in mold shapes 
gained during the company’s Formula 
One radial race-tire program. Good- 
year says the new mold shape mechan- 
ically forces a larger footprint area 
than that of a comparable Eagle GT. 
The shape also distributes the load 
more evenly over the larger footprint. 
The result is more-even wear and bet- 
ter traction. 

The tire has two polyester plies that 
run from bead to bead to form its body. 
Goodyear says the tires are designed 
to withstand the impact and cornering 
loads a performance tire experiences. 


HIGH-PLY TURN-UP 


FABRIC TOE GUARD 


Two steel belts help to hold the 
tread flat on the road and minimize 
tread squirm. The company explains 
that the belts provide circumferential 
and lateral rigidity for better corner- 
ing power and excellent resistance to 
punctures. 

Tread depth on the Eagle GT+4 
is between '%2 and '¥s2 in., depending 
on which of the 14 sizes is chosen. The 
tread rubber is a special high-grip 
compound for wet and dry traction. 

Why an all-season performance ra- 
dial tire? When Goodyear introduced 
the all-season Tiempo in 1977, it sold 
about a million units, accounting for 
less than ^o percent of the US. re- 
placement-tire market. The following 
year Tiempo accounted for 2.4 percent 
of the market. By 1980, sales totaled 
10 million tires, or 8.2 percent of the 
replacement market. Last year, all- 
season tires in the U.S. reached more 
than 35 percent of the total replace- 
ment market, and 50 percent of the 
total original-equipment market. And, 
perhaps more important for tire mak- 
ers, the all-season’s share is projected 
to grow about five percent a year to 
about 60 percent of the 130-million- 
tire market. Today, Goodyear produces 
100 types and sizes of all-season tires 
in nine lines for the U.S. market. An 
all-season high-performance tire fills 
out the line. 

The Eagle GT + 4 tire will carry an 
approximate five-percent price pre- 
mium over the standard Eagle GT 
tire, says Jim Cande, Goodyear mar- 
keting manager for high-performance 
tires.—Jack Keebler 
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High-performance racing cars that generate about 600 horsepower demand tough, quality 
parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor oil deliver top 
performance, out on the race course or on the highway. Because the technology used to 
develop Motorcraft racing parts is the same technology used to develop Motorcraft quality 
parts for your car or truck. 

Motorcraft quality parts have been installed as original equipment in more than 35 million 
Ford, Mercury and Lincoln cars and Ford trucks and are engineered to meet the needs of all 
vehicle manufacturers. So no matter what kind of car or truck you own, there's only one logical 
Choice. Motorcraft, of course—so you know you're getting reliable original equipment quality 
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft from Ford. Quality parts 
for all makes of cars and trucks. 


Motorcraft from Ford 


EXCEEDS THE NEED 


—+f 
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Buckle up-together we can save lives. 


NOT A GIMMICK— 


A major metallurgical breakthrough 
can actually restore lost power in your 
older car-within 500 miles. 


Remarkable CSL* in Restore 
does what no other additive 
ingredient can do. 


History was made in Toronto 


at the 1984 Powder Metal- 
lurgy Conference. Thonon 
Industrial Metallurgy Com- 
pany (TIMCO) announced a 
major breakthrough. 

For years, physicists have 
been searc ing for the 
pauses dry lubricant. In 

oronto, TIMCO revealed 
their discovery. It was a 
unique, new compound 
called CSL that reduces fric- 
tion in the most demanding 
applications. And even more 
important, restores metal 
surfaces eroded by friction. 

Today, the amazing CSL 
ingredient that TIMCO made 
possible makes Restore work 
wonders in older cars. 


What really robs 
your engine power 


In normal driving, friction 
and wear cut scratches and 
grooves inside every car's en- 
ine. This is particularly 
amaging to the cylinder 
walls. Friction and pressure 


ENG 


also wear down piston rings. 

As cars get older these 
scratches and piston ring 
wear become more pronoun- 
ced—and trouble begins. 

Compression starts leak- 
ing from the combustion 
chamber. As a result, your 
engine loses compression 
and horsepower, and starts 
using extra oil. 

Until Restore about the only 
way to cure these problems 
was to replace the rings and 
hone-out the cylinders. Nota 
cheap job. 


Fills the scratches, 
improves ring seating 


When added to any motor 
oil, Restore keeps circulating 
throughout your engine. Its 
CSL ingredient fills, packs 
and seals scratches and 
os And compensates 
or the loss of ring fit to im- 
prove the seal between 
piston rings and cylinder 
walls. 

This means better com- 
pression in each cylinder and 
more balanced compression 
across all cylinders. 

A reassuring word: CSL 
flows freely through all stan- 
dard oil filters. It concen- 
trates only on the surfaces of 
the engine that are under the 


POWERFUL FACT: 


highest degree of metal-on- 
metal friction—cylinders, 
crankshaft and bearing 
sleeves. 


Independent tests 
prove it works 


The CSL ingredient has been 
tested by 14 respected labora- 
tories in Europe—and road 
tested with positive results in 
cars made by Audi, Renault, 
Saab and Volvo. 


Test vehicle: Volvo 244L 
Mileage: 176,250 km. 
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BEFORE AFTER 
Note increase in compression 
in all four cylinders and better 
balance across all cylinders. 


In America, Restore with CSL 
was road tested in 18 cars of 
the Sheriff's Department of 
Broward County, Florida. All 
cars had over 40,000 miles on 
them. And all went through 
a 96 point maintenance check 
every 3,000 miles—this in- 
cluded oil and filter change. 


Available at these fine stores. 


— 
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BROWARD COUNTY SHERIFF 


SQUAD CAR TEST 


Total increase in compression PSI 
for each niu y 


CAR CAR CAR CAR CAR CAR CAR CAR CAR CAR 


3420 #943 #452 #419 #423 #827 #411 


The eight cars without 
Restore showed virtually no 
compression change. 

ten cars with Restore 
showed an improvement. 
On the average, an increase 
in total compression of 74 
Pounds per Square Inch, or, 
almost one-half a cylinder of 
more power. 

Don’t let anybody fool 
you. There's no product that 
makes up for poor mainte- 
nance. Restore is not a quick 
fix for mechanical problems 
such as bad valves. It is a 
technological innovation that 
fights the aging effects of fric- 
tion and wear. 

It is also the only product 


TRAK AUTO 
CHE xray TEE spose 


car. 


#428 #442 $4484 


that contains CSL—by law. 

We're so confident of this 
honest product, we'll make a 
promise: if your car has over 

,000 miles on it, we guar- 
antee you'll feel an increase in 
power within 500 miles, or 
we'll refund your money. 

If you have any questiona 
about Restore, or the road 
tests that confirmed its effec- 
tiveness, E us toll free at 


-222- 


RESTORE 


Available in 4, 6, and 8 cylinder formulas 
WREVCO 


T ALPHA BETA | 


© 1986 RESTORE INC. *CSL is a trademark of RESTORE INC. Distributed by RESTORE INC. 


ON FLATS, SAFETY, 
AND AIR SUPPLY.” 
FROM BIG DAN 


from the date of purchase. I 

know it’s the one with over ten 

times more active ingredients 

than other brands. And it’s the 

tire sealer that can fix your flat— 

in nothing flat. 

It’s easy. Just attach the 
flexible hose to the 
tire’s valve stem and 

push the button. 

It's quick. It'll fill and 


When you get a flat tire, you're 
suddenly faced with a lot of 
nightmares. 

Like dirt and grime. Heavy 
jacks and tools. Getting stuck in 
rotten weather—and on 
bad stretches of road. w 
You're often forced to 
unload luggage all over 
the highway —and to rely 
on those little spare tires 
found in the newer cars. seal most punctures—per- 

In short, a flat tire can manently—in three minutes 
really leave you flat—and put you or less. 
and your family in a difficult, It's clean. No spare tires to 
and potentially dangerous lug around—no jack or tools to 
situation. fool with. 

So for smart auto safety, I tell And it’s safe. Safe to use. 
people to keep some impor- - Safe to store. Because it's 
tant things around. Like a non-flammable. Read the 
flashlight and extra bat- label on other tire seal- 
teries. Flares. A First-Aid ers. Chances are 
Kit. And a can of you'll read extremely 
Gumout Air Supply* in flammable—and to 
the trunk. me, that spells danger. 
| If you've tried other There's a lot of smart 
tire sealers and inflators, things you can do to 
you probably found out insure auto safety for 
that most of them don't you and your family. And 
do either very well. keeping Air Supply* in 

But Air Supply" is the your trunk is one of them. 
tire sealer and inflator Because a can of Air 
that’s backed by Gumout® $ Supply* can get you back 
and Pennzoil? It's the Sto ar on the road a lot easier. 
one guaranteed by : $ And keep you there a lot 
Gumout® for one year longer. 


AIR SUPPLY” 
Fixes Flats In Nothing Flat. 


A Quality Product of the Pennzoil Company. 
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New products for 


Wheel security 


Are vanishing wheels a problem? 
Stoplok is a wheel clamp that protects 
car, trailer, or camper wheels from 
theft. Its simple design consists of a 
rectangular hoop joined to an L-shaped 
bar. The hoop is placed upright against 
one side of the tire, while the bar is 
slid through a central ratchet lock for 
a firm three-point fit. A key releases 
the clamp for storage in the trunk. 
Cosmic Car Accessories Ltd., Sadler 
Rd., Brownhills, Walsall WS8 6NA, 
England. 


Rust stripper 
x 


L 


Quick removal of rust, scale, and old 
paint from auto-body parts or wheels 
can be done with the Auto-Pak Rust 
& Paint Stripper Kit. The $5.50 kit, 
which has a heavy-duty wheel made 
with abrasive materials, fits all stan- 
dard power drills. The non-splintering 
wheel conforms to flat or curved sur- 
faces, and won't create sparks, says 3M 
Co. (St. Paul, Minn.). 
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New products for 


YOUR CAR 


Asbestos-free linings 


Responding to the phase-out of asbestos as a brake fric- 
tion material, Wagner (100 Misty Lane, Parsippany, N.J. 
07054) is introducing a line of linings that contain no as- 
bestos. Available for most cars and light trucks, the lin- 
ings use aramid and other synthetic fibers. Wagner says 
they offer an economical alternative to asbestos. 


Letting the fresh air in 


Many vehicles today have no vent windows, and the air 
inside can get stale— particularly in summer. Auto Vent- 
shade Co. (3571 Broad St., Chamblee, Ga. 30341) says it 
has the answer. Ventvisors are visor-ventilators molded 
from tough Lexan polycarbonate plastic that mount above 
partially rolled-down windows. The maker claims they vent 
smoky or stagnant air while, at the same time, keeping 
out rain and wind—and reducing glare. Sets of four are 
available for most passenger cars for about $55. 


124 - New cars are built lighter 
Z to save gas. So when you tow, " d eo 
SB you want added protection for your car. 
QS Here are a few tips to follow 3. A TOWING SUSPENSION. 


$ 1. THE RIGHT HITCH. A standard suspension is basically made to carry passen- 
Hitches differ. The wrong one can cause body damage or gers. Frequent trailer towing can reduce the life of your 
tear out. U-Haul” Hitch World® provides the hitch to fit your springs and shocks. Hitch World installs air lifts or air shocks 
towing needs, using top brands like Draw-Tite and Reese. that give your tow vehicle added frame support, and 
Each hitch has a nationwide warranty, good as long as you reduce suspension and tire wear. 
own your tow vehicle. 
2. A TRANSMISSION COOLER. 
-Towing with a downsized car causes heat 


PUS"EERMERREREEEEEEERERERES 
8 NOW SAVE UP TO $15 B 
E This coupon is good for $5 off the price of a hitch, a transmis- $ 
Wi sion cooler, and a suspension system ($15 maximum discount, g 
That can burn the transmission's fluid and offer expires 12/31/86). Its all at your nearest U-Haul Center. g 
shorten its life. Hitch World selects and ig Lookin the White Pages under U-Haul. Write for a FREE HITCH a 
" : GUIDE: HITCH WORLD, Dept PS, PO. Box 21503, Phoenix, 
installs a transmission cooler, like Hayden, that extends rope kee d icu Rer [os 
the transmissions life by releasing the towing-caused heat. humumummnuunumuuummmumumumummd 


More for your money at your U-Haul Center 


build-up in the automatic transmission. 


es 


A4WD & sleek coupe? 


Press a button on the gear- 
shift knob, and Nissan’s 
latest multipurpose Prairie 
(right, top) shifts into four- 
wheel drive. A four-cylinder 
1,973-cc engine delivers 
more power and torque than 
smaller engines in two- 
wheel-drive models. A five- 
speed manual transmission 
or four-speed automatic is 
available. For 1987, Nissan 
has restyled its two-door 
Sentra (right, bottom), creat- 
ing a sleeker, sporty model. 
The basic $5,999 car has a 
four-cylinder 70-hp engine 
and five-speed manual trans- 
mission. Power-assisted 
front disc brakes are also 
standard. 
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EnzyTec discs register pes- 
| ticide residues—less than 10 
| parts per million—in water, 
| 


a 
| Pesticide detector 


produce, fruit, or soil in 
minutes, says EnzyTec (425 
Volker Blvd., Kansas City, 
Mo. 64110). Costs per sample 
are $5 versus $100—$300 for 
lab analysis, says the firm. 


|6 Wind cruisers 


Two 440-ft.-long, 150-passen- 
ger sailing ships are being 
built for seafaring vacation- 
ers. Six computer-controlled 
sails or three diesels will 
power each vessel. Carib- 
bean cruises start this win- 
ter, says Windstar Sail 
Cruises (7415 N.W. 19th St., 
Miami, Fla. 33126). 


pe 

Key beeper 

Misplaced your keys? Just 
whistle, and this Swiss-made 
key finder emits a beeping 
sound to reveal where you 
put them. The $10 device, 
sensitive to 30 ft. away, fas- 
tens to any key ring. Gross- 
mont Labs, 8240 Parkway 
Dr., La Mesa, Calif. 92041. 


4 Long-range jet 
A 1:44 scale model of the 
next-generation Airbus un- 
dergoes wind-tunnel tests at 
a Dutch lab. The new four- 
engine A340 is designed for 
longer nonstop flights—up 
to 7,300 miles—compared 
with twin-jet Airbus planes. 
A medium-range version is 
also being designed. 


2 
Swedish fighter 


Sweden’s multi-role combat 
plane for the '90s, the JAS 
39 Gripen, now exists in full- 
scale mock-up (not shown). 
Before the canard/delta- 
wing fighter's first flight next 
year, engineers will use the 
mock-up to fit hydraulic 
pipes and wiring or to check 
access to other internals. 


Motion analyzer 


Events too fast for your eye? 
Eastman Kodak Co.'s Spin 
Physics Div. (San Diego, 
Calif.) says its $60,000 Ekta- 
pro 1000 motion analyzer re- 
cords up to 1,000 frames per 
second for slow-motion play- 
back. A video camera helps 
put sports, mechanisms, lab 
tests, etc. on tape. 


Rescue buoy 


Load a 0.22-caliber blank, 
aim, and release a firing pin 
to lob a plastic buoy and 
150-Ib. line up to 200 ft. Buoy 
Launcher aids water and 
mountain rescues, or speeds 
outdoor construction, says 
T.E.A. of Florida, Inc. (Box 
3117, Palm Beach, Fla. 
33840). Price: $170. 


Light/compressor 
Plug Pump O Light into a 
vehicle’s cigarette lighter to 
illuminate a work area—or 
inflate tires and sports gear. 
The 165-psi compressor has 
a built-in gauge. Batteries let 
you use the flashlight any- 
where. Seacliff Industries, 
Box 50486, Pasadena, Calif. 
91105; $40. 


> 


All-terrain carrier 


When the road ends, its Bv 
206 crosses snow, marshes, 
or water, says ASEA Hag- 
glunds (Box 7949, The Wood- 
lands, Texas 77380). The 
ATV transports 18 persons 
in the front and rear rubber- 
tracked cabs, or 4,400 Ibs. of 
cargo. An articulated steer- 
ing unit links the cabs. 
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What's New 
in Recreation 


BY STUART F BROWN 


Recreational rowing ù 


The 45-Ib. Boston is a row- 
ing shell built especially for 
fitness-minded individuals 
rather than team athletes. 
The 19-ft. foam-filled flo- 
tation hull can be carried 
on a car top, says Advance 
U.S.A. (Box 452, East Had- 
dam, Conn. 06423). The price 
is $1,295. 


cr 
Ceramic racket 


A combination of silicon car- 
bide ceramic fibers, graph- 
ite, fiberglass, and Kevlar 
aramid fiber materials in 
the $175 Spectrum Comp 
tennis racket gives players 
added control and power, 
says Prince Mfg. (Box 2031, 
Princeton, N.J. 08540). 


Rollaway boat 


Oars double as handles for 
the British Barrowboat, a 
6-ft. sailing dinghy that rolls 
to the water on its single 
bow wheel. It comes as a kit 
(inset), with parts precut 
from marine plywood. From 
Merryman Boats (27 West St., 
Wivenhoe, Essex CO7 9BH, 
England), it's $360. 
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Mini motor home 


Built on Toyota's 5,500-Ib. 
gross-vehicle-weight chas- 
sis, Winnebago's new Minnie 
Winnie has a base price of 
less than $19,000. The 20-ft.- 
long RV sleeps three, says 
Winnebago Industries (Box 
152, Forest City, Iowa 50436). 


Efficient trolling 


Thirty-six-lb.-thrust electric 
fishing motors from The Es- 
ka Co. (Box 360, Dubuque, 
Iowa 52001) have a new elec- 
tronic control system that 
draws less current at low 
speeds by turning the motor 
on and off 850 times per 
second, the builder claims. 
Price: $379. 


Compare the new two-wheel 
drive Jeep Comanche to Ford 
Ranger and Chevy S-10, and 
you'll find Comanche has the 
lowest price tag. And in 4x4's, 
Comanche is the lowest-priced 
long-bed pickup you can buy* 


Up front, a gutsy 117 horse- 
power 2.5 litre electronic fuel- 
injected engine is standard. It's 
more powerful than the base 
engine of any other pickup in 
its class. 


Comanche’ 119.9 inch wheel- 
base is longer than any other 
long-bed pickup in its class. 


Comanche is the only 4x4 
pickup built with a choice of 
two "shift-on-the-fly" four- 
wheel drive systems. 


You'll find big 15-inch wheels 
and all-weather radials stan- 
dard on Comanche, optional 

on two-wheel drive Ford Ranger 
and Chevy S-10. 


Four Wheeler of the Year. 


Safety belts save lives. 


*Based on manufacturers suggested retail 


prices for base long-bed vehicles. Excluding 
taxes, license, destination charges and optional 
equipment. Prices may change without notice. 


New Jeep Comanche u 
Available in 2WD and 4WD 


What’s New 
in Tools 


BY V. ELAINE GILMORE 


c 

Mini gripper 

When you work in tight 
places, small tools may fit 
the job better than standard 
ones. Petersen Mfg. Co. (De- 
Witt, Neb. 68341) has intro- 
duced mini versions of its 
Vise-Grip locking pliers 
called Dimension 4: a long- 
nose (shown, $9.85) and 
curved-jaw ($8.25) model. 


c 
Ergonomic sander 


This quarter-sheet sander 
from Skil has a knoblike top 
that is easy to get a grip on. 
The Palm Grip 7565 ($61) has 
a 1.8-amp direct-drive motor, 
delivers 13,000 orbits per 
minute, and gives you flush 
sanding on three sides. The 
sandpaper is held by an 
easy-to-use lever clamp. 
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Hold-fire staplers 


The triggers of Stanley's lat- 
est Professional ($20) and 
Handyman ($12) staple guns 
can be latched for storage 
without firing a staple. Both 
load from the bottom and 
take a variety of staples. The 
pro model has an adjustable 
setting to let you match the 
striking force to thé job. 


Power boost 


Dremel's redesigned Moto- 
Tools have motors with 30% 
more power, the manufactur- 
er says. A tapered housing 
makes them more comfort- 
able to hold. The $100 varia- 
ble-speed (5,000—30,000 rpm) 
model shown has a coiled 
cord, keyless chuck, case, 
and 40 accessories. 


4 Climb the wall 


You can if the wall's 2x4 
framing is exposed. The 
Qwik-Step (TRF Products, 
5714 Verner Oak Ct., Sacra- 
mento, Calif. 95841) locks 
onto any vertical 2x4, pro- 
viding an instant step, the 
maker notes. It also can be 
used as a handle to carry a 
framed section. Price: $13. 


Kriket is a ladder made of 
aluminum beams that disas- 
semble to fit in a 312-ft.-long 
bag. Pedals slide up as you 
lift a foot, then lock when 
you put weight on them. 
Made in Greece, the Kriket 
is sold (for $395) by Illinois 
Aluminum (401 Shawn Ct., 
Wheeling, Ill. 60090). 


c 
Maxi melter 


The Thermogrip TG-4C ($40) 
can melt 25 grams of glue a 
minute—double the amount 
of other consumer glue guns, 
says Emhart Corp. (Box 3716, 
Reading, Pa. 19605). The rea- 
son: a two-stage solid-state 
heating system (other con- 
sumer glue guns have a sin- 
gle heater, Emhart says). 


| mone. 


Because radar is a prüblem, that's why. And 
ESCORT is the one det 
million motorists now 
driving and leave the ra 


Unsolicited Ti 
Ina test of all com 


ESCORT “Is clearly 
value, customer service and performance.. 
Chances are pretty good you know someone 
who owns an ESCORT. We've been around since 
1978, which is an eternity in this business. 
So we'll stand on our reputation. Ask around. 


Check Our References 

We'll bet the first thing our customers 
will tell you is that ESCORT works. It finds 
all kinds of radar: X band, K band, over hills, 
around curves, moving mode, instant-on ambush. 
Whatever the trap, ESCORT finds it. And this 
long-range detection is followed up with a full 
report on the radar's strength. You can read 
this report on the analog meter. You can hear 
this report on the audio warning, pulsing slowly 
when the radar is weak, quicker as it strengthens, 
then constant as you approach range. 

ESCORT even uses a separate warning tone 
for the two radar frequencies, "beep" for X 
band, "brap" for K band. The two radars behave 
differently. Trust ESCORT to keep you informed. 


No False Moves 
The second thing our customers will tell 
you is that ESCORT doesn't cry wolf. Our special 
ST/O/P" (STatistical Operations Processor) 
circuitry recognizes and rejects the most common 
Source of false alarms, the ones that set off 
less-sophisticated detectors up to a mile away. 


A Dutch Uncle 

The third thing our customers will tell you 
is that we make shopping easy. We sell direct 
from the factory only. Just dial toll free. No 
traffic delays. No parking hassles. No waiting 
for a salesman. Why wait for him anyway? He 
won't understand how radar works, so he can't 
be of much help with your problem. 

Our sales staff are trained radar experts. 
They don't sell cameras and calculators too. 


RADAR WARNING RECEIVER 


David Hobbs 
Skip Barber 


Yoshizo Shimano 


Lyn St. James 
Chris Mather 
John Buffum 


Grayden Obenour 


Michael Kranefus: 
Bob Sinclair 
Hurley Haywood 
Scott Hughes 
Bill Mitchell 
Reeves Callaway 
Jon Lowe 
Jim Fuller 
Robert Redford 
Bob Sharp 
Bill Scott 
Ron Forth 
Vasek Polak, Jr. 
Dave Wible 
Jerry Wolf 
Larry Shinoda 
Jerry Galvin 
Paul Naberhaus 
Jim Trueman 
William Hopkins 
Don Knowles 


S 


We can't name everyone 
who owns an ESCORT, — 
, but we can tell you why they do. 


Just radar detectors. They know the problems 
you face. And they're only a toll-free call away. 

Our sales people won't give you the run- 
around if you ever need service after the sale 
either. They're here till Bt p.m. on weekdays 
and 5:30 on Saturday. Just call the same toll- 
free number. 
Join the be 

It's easy to try ESCORT. Dial 800-543-1608. 
Delivery is as quick as UPS and we pay for 
shipping. If that's not fast enough, Federal 
Express guarantees 48-hour delivery for only 
$6.00 extra. 

Take the first 30 days as a test. If you're 
not completely satisfied in that time, we'll re- 
fund your purchase and your return shipping. 
There are no hidden charges. We also back 
ESCORT with a one-year limited warranty on 
parts and labor. 

Let ESCORT solve your radar problem. 
Judging by the owners we can mention, you'll be 
in good company. 


Try ESCORT At No Risk 


ESCORT $245 (Ohio res.add $13.48 tax) 
Slightly higher in Canada 


TOLL FREE 800-543-1608 


By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 18 days. 


ESCORT 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 0166 

One Microwave Plaza 
Cincinnati, Ohio 45296-0100 


© 1986 Cincinnati Microwave, Inc. 


What's New 


for Your 
Lawn and Garden 


BY TIMOTHY 0. BAKKE 


Gas-can pump 


Now you don't need good 
aim or luck to prevent spills 
or overfilling your mower. 
The Pumper (Pumper USA, 
11300 Hampshire Ave. S., 
Bloomington, Minn. 55438) 
delivers fuel under 5 Ibs. of 
pressure. It has a pressure 
release valve and trigger 
lock. A 2'2-gal. can is $30. 


4 Fertilizing duo 


There's no more guessing 
about correct mix ratios 
with its No-Clog Garden 
Feeder, claims Stern's Mir- 
acle-Gro Prod. (800 Pt. 
Washington Blvd., Pt. Wash- 
ington, N.Y. 11050). Just fill 
the jar with the dry fertil- 
izer, and connect your hose. 
Hydraulic pressure mixes 
and dispenses the powder; 
there's no suction tubes to 


clog. Dispenser with 1 Ib. 
of Miracle-Gro: $9. Green 
Sweep fertilizers (inset) are 
the first ready-to-use liquid 
lawn feeders for DIY use, 
says The Andersons (Box 
119, Maumee, Ohio 43537). 
One qt. covers a 5,000-sq.-ft. 
lawn. Use Lawn Food (right, 
$8) for the first feeding, 
Weed & Feed ($10) thereafter. 


c 

Lightweight sprayer 
Fill this plastic sprayer from 
Solo (Box 5030, Newport 
News, Va. 23605) with 1.5 gal. 
of fluid, and it will empty 
with one pump-up. It has a 
pressure release valve, and 
an optional air valve enables 
it to be pressurized with a 
compressor. Maximum ca- 


pacity: 2.5 gal. Price: $35. 


Lawn carpet 


Now you can roll out a lawn 
with Peat Mat. This blanket 
of peat, mulch, fabric, and 
seeds comes in three sizes: 
2'2 by 5, 2’ by 28, and 5 by 
28 ft. ($10, $22, $44) for patch- 
ing trouble spots or starting 
a lawn. Made by ACF, 10201 
Jefferson Davis Hwy., Rich- 
mond, Va. 23237. 
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Bigger bagger 


Snapper's Pac-N-Sac holds 
up to one-third more clip- 
pings than the firm's stan- 
dard catcher, and it fits all 
the company's 21-in. walk- 
behind mowers. A 30-gal. 
trash bag fits inside the poly- 
ethylene container; an alarm 
sounds when it's full or flow 
has stopped. Price: $100. 


HLAZ IK 


MRIS. 
- AEROSPACE SHIRTS 


CAPTURE THE EXCITEMENT! All the leading Aerospace Manufac- 
turers wear them, now you can too. Unbelievably detailed elec- 
trifying High Technology visual illustrations of the worlds most 
exotic and advanced aircraft, screen printed in billiant colors on 
the Front and Back of Navy Blue or Black Hanes 100% Cotton 
Beefy-T's. All shirts are $15ea., 24 shirts que 

$12.50ea. Sizes S(34-36), M(38-40), 4, 'ORDER TOLLERE 
L(42-44), XL(46-48). Allow 2 to 3 weeks p ET 
for delivery. Specify aircraft, color, and p add O54 Ges tex NO CODS 
size when orderin; É—€—À—— 800 2 212- mn 
Also Available: B- 52. "-rTx 602) 966: 
C-5B, NASA, 1-38, m EE] 3109 BL 


ftum; Sen CRENM Box 8607, Dept. 211, Scottsdale, Az. 85252 
UH-60. * TM € 1986 Blackbird Int'l. All Rights Reserved 


7384 


SR-71 BLACKBIRD 


F-18 HORNET F-4 TACTICAL — on 


pu 


KC-135 STRATOTANKER C-130 HERCULES C-141 STARLIFTER 


What's New 


in Home 
Improvement 


BY STEVEN ASHLEY 


Giant erector set 


These pre-drilled 1/2-by-3-in. 
lengths of pine can be joined 
with bolts to make benches, 
tables, and shelves. Great 
Legs range in length from 9 
to 93 in. ($1 per ft.), and can 
be used with Protop planks 
to form surfaces. River City, 
2133 Luray Ave., Cincinnati, 
Ohio 45206. 


dL 


c 
Waferboard siding 


Waferwood lap siding com- 
bines waferboard with a 
wood-grain-texture resin 
overlay. The material absorbs 
paint uniformly and resists 
cracking from expansion and 
contraction, says Louisiana- 
Pacific (111 S.W. Fifth Ave., 
Portland, Ore. 97204). Price: 
$400 per 1,000 sq. ft. 


Ceiling-wall panels ù 


You can bring the dramatic 
look of finished hardwood to 
ceilings and walls. These in- 
sulated wood-slat panels—2 
ft. wide and up to 10 ft. long 
—hang like acoustical tiles 
from hidden supports. Made 
by Woodtech (Box 722, Mar- 
ion, lowa 52302), they’re $10 
to $13 per sq. ft. 


s 
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Floating shelf 


Bracketless mounts make 
shelves appear to float on 
the wall, says Knape & Vogt 
Mfg. Co. (2700 Oak Indus- 
trial Dr. N.E., Grand Rapids, 
Mich. 49505). Shelf Anchor 
accepts %-in. shelves and 
is available in 24-, 36-, and 
48-in. lengths ($9-$14.50), in 
white, brown, or almond. 


Cool burners 


Energy-stingy folded-fluo- 
rescent light bulbs are said 
to use 75% less energy than 
50- or 60-W incandescent 
bulbs while providing the 
same light. Mitsubishi Elec- 
tric Sales of America (Box 
6007, Cypress, Calif. 90630) 
expects Marathon bulbs 
($14.95 each) to last 9,000 hrs. 


Save Gas, Save Engine with ‘POLY’ 


The following introduces one of 
the most fully tested and creden- 
tialed gas saving, friction reduc- 
ing engine treatments ever toreach 
the market! 

WHAT IS POLY? “Poly” is short for 
polytetrafluoroethylene (TFE). It is the 
slipperiest substance known to man 
(1981 Guiness Book of World Re- 
cords, p. 188). The PetroLon Corpo- 
ration, makers of Slick 50, has inven- 
ted a way to permanently bind this 
slippery chemical to your engine with 
one treatment. All you do is add one 
quart of Slick 50 to your oil during oil 
and filter change. By reducing engine 
friction, Slick 50 increases gas mileage 
and horsepower and reduces engine 
operating temperature thus causing 
your oil and engine to last longer. Just 
as important, it reduces metal wear, 
defraying costly overhauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very im- 
pressive credentials. The “Consumers 
Digest” magazine (March/April 1982, 
p.35) states "Slick 50 does reduce en- 
gine heat and ordinary wear, and our in- 
formal tests indicate that it will im- 
prove gas mileage by about two or 
three miles per gallon.... Slick 50 
does exactly what Petrolon claims it 
does." Researchers at a nationally 

research laboratory, after 
applying a powerful ultrasonic clean- 
ing process to a Slick 50 treated engine 
part, were surprised at its permanence. 
Theystated, "We actually expected the 
PetroLon Slick 50 TFE Resin coating 
to also be removed, but later found it 
was still there." 

The Federal Aviation Adminis- 
tration has fully accepted a similar 
product- Slick 50 Aircraft Treatment 
(F.A.R. *33.49). An FAA test simulating 
1400 hours of engine use (equivalent 
toabout 70,000 miles on acar) showed 
almost zero engine wear! 

“Dune Buggies and Hot VW's" 
magazine, April 1983, p. 70-71, records 
the results of their one year testing of 
Slick 50. "We can indeed say scientifi- 
cally that Slick 50 does work and that 
itdoesreduceenginewear!....forthe 
price of one treatment when compared 
to engine rebuild, we feel you'd be 
money ahead using Slick 50." The 
senior engineering researcher at the 
University of Southern California 
inSanDiegostated this, "Slick50 does 
increase horsepower and decreases 
fuel consumption in tests done at the 
university." The Space Shuttle Colum- 
bia uses the chemical "poly" in its 
gears and bearings because it is the 
only chemical lubricant which can 
withstand the heat and corrosive ele- 
ments of space. 


TFE RESIN-ENGINE 
J. “COATING 


F 


Perhaps the most dramatic of all isa 
torture-test overseen by the Automo- 
tive Services Council for Pennsyl- 
vaniaand shownon televisionstation 
WTVE. Three cars with between 75,000 
and 129,000 mileson them were treated 
with Slick 50. Six months later the oil 
was drained from each vehicle and the 
cars were driven without the oil plugs 
for about a half hour. The water tem- 
perature never rose and the engines 
sustained no apparent damage. There 
are many more tests available. If you 
arestill skeptical, send $2.00 to defray 
printing and postage costs and we will 
send you additional, more detailed, 
test information, etc. 

HOW DO YOU TREAT AN EN- 
GINE? Very simply. Just before oiland 
filter change, add engine flush (sent 
free with each order) to clean out your 
engine. Let your engine idle for 5 min- 
utes. Then drain your oil, change filter 
and add the proper amount of oil less 
one quart. Add one quart Slick 50, 
drivefor30 minutes, and leaveit in the 
crankcase for 3,000 miles. As the engine 
operates, the oil carries the "poly" be- 
tween the parts where it is burnished 
into the pores of the metal Onceimpreg- 
nated it is permanent, so you do it 
only once, not each time you change 
oil. One quart of Slick 50 will treat all 
standard 4, 6 and 8 cylinder gasoline 
and diesel engines. 

WILLIT WORK WITH MOST OIL? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics com- 
patable with petroleum based oils. 

WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 
percentages may vary, depending on 
the kind of driving you do, vehicle 
condition, etc. By reducing friction, 


Slick 50 does all of the following: it 
increases gas mileage. [t increases 
horsepower -- small economy cars 
and large RV's really need this. It 
makes for easier starting (important 
in cold weather). It reduces operat- 
ing temperatures, thus increasing 
the lubrication and life of your oil and 
your engine. Since lubricating lead is 
beingremoved from gas and unleaded 
gasis poorin lubricatingqualities, the 
extra lubrication of Slick 50 on 
valve stems and guides is very valu- 
able. Last, but not least, the drastic 
reduction in engine wear defrays or 
eliminates costly overhauls which 
can save you over $1,000. Slick 50 
eliminates the "lubrication starva- 
tion" that all cars experience when 
first started before the oil has a chance 
tocirculate. Up to 90% of the wearona 
car can be caused by this lubrication 
starvation. You receive all of these 
benefits forless than the cost of two 
tanks of gas ($39.95). 

WILL SLICK 50 HARM MY EN- 
GINEOR AFFECTMY WARRANTY? 
No! Slick 50 is suspended in an excel- 
lent grade of petroleum oil which meets 
or exceeds every manufacturers en- 
gine warranty requirements. In addi- 
tion, this oil carries an API (American 
Petroleum Institute) service classifi- 
cation SF-CC-CD. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS 
available are Gear Treatment (manual 
transmission, etc), 2-Cycle Engine 
Treatment, Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 

EASY TOLLFREE NUMBER. Since 
Slick 50 is “too too Slick” for engine 
friction, our toll free number is 1-800- 
22-SLICK (that is, 1-800-227-5425). 

Free engine flush sent with each 
order. Free shipping with orders 
of 2 or more. 

For purchase or further informa- 
tion call toll free 1-800-22-SLICK, 
(in Colorado, call 1-303-667-1715) 
orsendto: FORTMORGAN SLICK 
50, 407 Del Rio Road, Berthoud, 
Colorado 80513. 


PS6 


[O 1 enclose $39.954-$4.00 shipping & hand. 
O t want 2 or more (free shipping & hand.) 


O Check O cop. O Visa/MC 
Card * Exp — 
Name 

Address 


(Give street address for UPS. delivery) 


City 


State Zip. 


What’s New 
in Electronics 


BY WILLIAM J. HAWKINS 


Stereo big-screen 

Sit (or lie) anywhere in the 
room, and you'll see a high- 
quality picture with Sears" 
new 37-in. rear-projection 
TV. With its built-in stereo 
speakers and amplifier, 
you'll hear high-quality 
stereo sound, too. The re- 
mote-controlled 152-channel 
cable-ready set is $2,000. 


> 


Shrinking camcorder 


General Electric’s $1,400 
model 9-9606 camcorder is 
one of the smallest full-size 
VHS machines made. Meas- 
uring 4.5 by 8.7 by 14.6 in., 
the 5.6-Ib. unit uses a New- 
vicon tube for a low-light 
sensitivity of seven lux. Spe- 
cial effects include video 
search and still frame. 


Big-memory system ù 
Atari's $1,000 1040ST com- 
puter system has a full-size 
keyboard, built-in 3.5-in. 
disk drive, high-resolution 
(640 by 400 pixels) mono- 
chrome monitor, and a mil- 
lion-byte RAM. A $1,200 
version includes a medium- 
resolution color monitor (640 
by 200 pixels). 


Moving board 


Draw or write on Sharp's 
electronic “blackboard,” 
then press a button on its re- 
mote control. The flexible 
Screen scrolls left or right, 
allowing up to five images 
to be prepared in advance. 
Press another button, and a 
built-in copier prints the im- 
ages on paper. It's $3,195. 
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TV-VCR combo 


PLEASE INSERT TAPE, reads the 
on-screen display. Where? 
Into the TV. Sony's 25-in. 
Trinitron contains a built- 
in 8-mm VCR deck for re- 
cording up to 4 hrs. on one 
cassette. Eighteen other 
on-screen messages guide 
you through programming. 
Price: $2,200. 


Trunk changer 


The big box holds up to six 
audio cassettes and mounts 
in your trunk. It’s also con- 
nected to the instrument- 
panel AM-FM-cassette 
controller via a fiber-optic 
cable. Result: At the press of 
a button, any tape can be se- 
lected for play. The Alpine 
system costs $1,500. 
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Making your ideas for today 
take shape for tomorrow. 


Available at over 1200 
Radio Shack Computer Centers and at 
participating Radio Shack stores and dealers. 


® 


To turn your ideas into reality, 
you need a tool for productive 
thinking: the Tandy® 3000. 


The Tandy 3000 is compatible 
with programs designed for both 
the IBM® PC/AT and PC/XT. So 
whether your application involves 
statistical analysis, program devel- 
opment, database management or 
computer-aided design, you can get 
the job done on a Tandy 3000. 


We went beyond 
PC/AT compatibility 

Because the Tandy 3000 operates 
at 8 megahertz, you get the job 
lone 70% faster than most pc's, 


and 33% faster than the PC/AT. The 
Tandy 3000 handles complex opera- 
tions with incredible efficiency. 


Power to share 

The Tandy 3000 goes beyond con- 
ventional thinking, too. Since it is 
designed to use XENIX® as well as 
MS-DOS®, you can add low-cost dis- 
play terminals so several associates 
can use the 3000 simultaneously. 


Tandy . . . Clearly Superior 

Take command of your future 
with the Tandy 3000—only $2599. 
Or choose the Tandy 3000 HD, 
with a 20-megabyte hard disk drive 
for just $3599. 


A DIVISION OF TANDY CORPORATION 


mE NH NE EN NN END ENS 
Send me a Tandy 3000 brochure. 


Radio Shack, Dept. 86-A-1002 
300 One Tandy Center, Fort Worth, TX 76102 i 


Name. 


a 
E Address i 
D —— 

E State zP B 

Phone 


Prices apply at Radio Shack Computer Centers and participating stores and dealers. Monitor and MS-DOS not included. IBM/Registered TM International Business Machines Corp. 


MS-DOS and XENIX//Registered TM Microsoft Corp. 
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ONE OF THE FEW ROAD MACHINES 
THAT PERFORMS AS WELLAS OURS. 


£ Mn MARDER R m iH 
Ius RR JRMANCE RADAR DETECTORS. 


Under this unit’s sleek exterior 
lies the power of unprecedented 
sensitivity. 

What separates Spectrum 2 from 
all the rest, however, is its unique 
warning system. A combination of 
an audible alarm and a numeric 
display — a readout between 1 and 9 
that visually tells you when you 

ve locked onto police radar and 
how quickly you need to react. 
photo cell automatically dims or 
ightens this display to make it 


.. easier to read in any light. 


Spectrum 2 also boasts a micro- 


processor which reports a separate 
warning for X and K bands, allows 


you to set your alarm’s initial 
response level to avoid annoying 
false alarms, and controls many 
other functions —.all with the mere 
touch of a single button. 

Or you can simply plug your unit 
in and drive. 

This is truly radar detection engi- 
neering at its finest. And Spectrum 2 
is backed by an exclusive 3 year war- 
rem The most comprehensive ever. 

‘or a free brochure or informa- 
tion on where to purchase Spectrum 2, 
call 1-800-531-0004. In Massachusetts 
call 1-617-692-3000. 
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Whats News 


Popular 


The basic facts are well known: The 
Statue of Liberty was in bad shape, 
and it has been repaired. Less well 
known is the incredible story of the 
virtuoso engineering, stunning dedi- 
cation, craftsmanship, and ingenuity 
that went into rebuilding this beloved 
symbol of our liberty. Thousands of 
people were involved, and they all, it 
seemed, had interesting stories to tell. 
Elaine Gilmore, in her piece in this 
issue, piles fascinating detail upon de- 
tail: how architects, engineers, and 
workers removed every one of the 
1,350 intricate iron ribs that support 
the statue and replaced them with 
exact duplicates in stainless steel; 
how they patched the skin; how they 
rebuilt the damaged-beyond-repair 
torch; how they discovered that the 
right arm had been moved 18 inches 
and jury-rigged in place—and how 
close it came to collapsing as a result. 
The whole fascinating piece starts on 
the next page. 


Magnetic personality 


Stanford Ovshinsky didn’t even have 
a college degree. Yet in 1968 he as- 
tonished the scientific world when he 
said semiconductors didn't have to be 
crystalline structures as dictated by 
conventional physics wisdom [PS, April 
^18]. There could be a whole new class 
of amorphous—glasslike—semicon- 
ductors. In the years since, amorphous 
solar cells and other devices based on 
Ovshinsky's work have appeared, and 
his Detroit-based Energy Conversion 
Devices, Inc., has prospered. 

Now two bold new claims by Ov- 
shinsky in totally different fields. 
Claim 1: He says he has an incredi- 
ble new magnetic material. In 1984, 
General Motors Corp. announced a 
new iron-boron-neodymium alloy 
called Magnaquench [PS, Feb. '85] 
that would allow starter motors to be 
half the size and weight of previous 
starters. Now Ovshinsky says his new 
material is twice as strong as Magna- 
quench, cheaper, and easier to form 
into magnets of any shape. He says it 


will be used in cars in starter motors, 
window and door activators, and wind- 
shield wipers; and in computer disk 
drives and printers, lawn mowers, 
saws, drills, air conditioners. 

Claim 2 has to do with the original 
amorphous transistor. It was slow, had 
other problems, and didn't really com- 
pete effectively with crystalline tran- 
sistors. Now Ovshinsky says he has a 
new device he calls the double injec- 
tion field effect transistor. He says it 
works on a new principle to produce 
high-speed, high current-carrying ca- 
pability. It generates little heat, and 
can be built into three-dimensional in- 
tegrated circuits far more advanced 
than anything now possible. 

Bold claims. But Ovshinsky is not 
as easy to brush off as he was in 1968. 


. And all that jazz 


Just about a year ago, the Lotus De- 
velopment Corp. introduced with a 
splashy campaign a new program for 
the Macintosh computer. It was named 
Jazz, and it was similar to Lotus's tre- 
mendously successful 1-2-3 program 
in that it contains a spread sheet, 
charting capabilities, a word proces- 
Sor, a data base, and a communica- 
tions program. 

I have been using Jazz for almost a 
year. And I can only say that it is spec- 
tacular. I even like it better than 1-2-3 
because it runs on the Mac, so you do 
almost everything with the mouse 
—both faster and easier than with a 
keyboard as with 1-2-3. 

Let me give you an example of why 
I like Jazz. Every month I enter into 
an enormous spread sheet I have con- 
structed six key numbers involving 
this magazine's performance compared 
with that of its competitors. Jazz 
automatically calculates a host of 
performance indices— percentages, 
shares, etc., both as monthly and long- 
term moving averages. Then it auto- 
matically recalculates more than a 
dozen complex, multi-year sets of data 
and updates that many complicated 
charts. All of this takes three or four 


minutes. Then my ImageWriter printer 
—by far the slowest part of the system 
—takes about an hour to print out 
this voluminous material, including 
graphics. 

A lot of people have complained that 
Mac is slow. And an hour for the whole 
job does seem a long time. But let me 
tell you about the old days. We used 
to do these calculations once a year 
because they were so time consuming. 
It took three or four people a week or 
more to enter all the data on hand- 
made tables and make all the calcu- 
lations with calculators. Then it took 
the art department many days to re- 
duce those thousands of numbers to 
graphs. 

Now it takes an hour, and we do it 
every month. And about 50 minutes 
of that hour is the printer sitting and 
working—by itself. 

You may not have any jobs that re- 
quire this combination of operating 
ease and ferocious computing power. 
But I can only wonder: How did I get 
along before Mac and Jazz? 


Around and around 


At one time the Wankel engine seemed 
likely to take over the automobile in- 
dustry. But for a lot of reasons, it 
didn’t. One firm, though, has never 
given up: Mazda’s RX-7, a highly re- 
garded car around the world, still con- 
tains a rotary. 

Now Mazda announces a new devel- 
opment: a rotary for marine use. It’s 
the same basic engine that goes into 
the RX-7. And Mazda says the same 
characteristics make it a great boat 
engine. It’s compact and has more 
power per cubic inch of displacement, 
it’s lighter, it’s quieter, and it vibrates 
less. 
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Engineering 
Miss 


Her ribs were corroded, her rivets popped. A 
century of hit-or-miss alterations (and un- 
expected guests) had hastened her decline. 
And a baffling flaw in her shoulder joint, 
apparently there since French fabricators 
first bolted together her iron framework and 
pieced on her copper skin, could have proved 
disastrous. Now, after a $62 million restora- 
tion, the Statue of Liberty faces her second 
century more fit than ever. 


By V. ELAINE GILMORE 


, rendered with edging 

around a multicolored tower of trusses. Numbers ap- 
pear beside the figure: 10—the image seems as solid as a 
rock; vou see the figure sway a bit; 65—the image 
considerably from the pivot point of its base. 
numbers continue their climb. With each jump the 
figure sways even more. When 130 appears on the scree’ 
the image zigs, but two areas of the slender upper skele- 
ton don't zag back—they buckle as though they've turned 
to putty. 

Still the numbers move inexorably upward. At 150 the 
figure folds in several places, its upper part toppling over 
and settling against the base. 

You have just witnessed the catastrophic failure of the 
Statue of Liberty due to wind speeds beyond her endurance. 
Continued 


Y: pause in front of a video screen displaying a fa- 


HEAD OFFSET 


SHOULDER 18 


SE I 


1 Liberty's iron framework, designed by 
E eH AS BURT: French engineer Gustave Eiffel, didn’t 
come together as he planned (see 
sketches at left). Computer image 
(above) shows the shoulder joint 18 in. 
out of line, the head off by 2 ft. Thus, 
their weight is transferred to the truss- 
es of the central pylon along the length 
of relatively weak beams rather than 
at the strong joints, called panel points. 
Engineers proposed two plans to re- 
pair the shoulder: to rebuild it as near 
as possible to Eiffel's plan, or to 
strengthen and brace the existing joint, 
which included a 1932 repair (shown 
in rose). Engineers favored the first 
method, historians the second. Histor- 
ians won. The 1984 additions are shown 
in orange, and the new reinforcing is 
shown in yellow. 


The Statue of Liberty stood inside the world's largest free- 
standing scaffolding for 2 yrs. The 250-ft.-tall cage was made of 
aluminum (to avoid rust stains), and engineered to withstand a 
100-mph wind. An 81-ft.-sq. structure, it was anchored to Lib- 
erty's base but rose 150 ft. without support, remaining a respect- 
ful 18 in. away from the statue. According to legend, the crew 
worked through the worst days of winter in a race to see who 
would be first to plant a kiss on Lady Liberty's giant green lips. 
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Fortunately, it’s only a computer demonstration of dy- 
namic loading, part of an exhibit the American Society of 
Civil Engineers is donating to the renovated museum in 
Liberty's base. For the last half-decade, architects, engi- 
neers, artisans, scientists, administrators, metallurgists, 
laborers, and others (paid by $62 million in contributions) 
have been working to be sure no such fate befalls the real 
statue. 

For her centennial birthday bash, to be celebrated July 
3-6, Lady Liberty has been made structurally sound; the 
inside of her copper skin has been stripped of seven layers 
of paint (and two of tar); and the outside has been art- 
fully patched, plugged, and caulked. She sports new light- 
ing, inside and out; and the interior of the statue and 
pedestal have been revamped to make her a more pleas- 
ant place to visit. The only change you'll notice outside, 
however, is her shiny new torch. Otherwise, she’s the same 
lady who has welcomed 17 million immigrants to the New 
World. 

One dreary day last February, I boarded a boat near 
the tip of Manhattan and sped across New York Harbor 
to check on the progress of the statue's restoration. Until 
June 1985, Liberty Island had been open to visitors, but 
since then access had been severely restricted. The statue, 
holding her torch 305 feet in the air, totally dominates 
the tiny island, now a teeming construction site. 

Liberty herself landed at the site, then called Bedloe's 
Island, nearly 101 years before—packed in 214 wooden 
creates. Her creator, French sculptor Fréd Auguste 
Bartholdi, had conceived of the statue as a gift from the 
French people on the centenary of America's indepen- 
dence. But with money problems and construction delays, 
she arrived nine years late—and, today's experts say, with 
birth defects and a ticking metal time bomb built in. 

The 151-foot-tall statue is a Ys2-inch-thick copper shell 
assembled from 300 pieces. The shell is supported by an 
iron structure, designed by French engineer Alexandre 
Gustave Eiffel (whose namesake tower is a symbol of 
Paris) Liberty's underpinnings are much like a bridge 
pylon: Four angle-iron columns 97 feet tall are spanned 
by nine levels of horizontal struts and diagonal bracing to 
form a tapered tower. From the top of this central pylon, 
a 40-foot extension supports the upraised right arm. From 
the sides, a secondary framework of lighter iron trusses 
juts out toward the statue's copper mantle. 

The mantle is stiffened by a grid work of iron armature 
bars that bend and twist to follow the convolutions of the 
copper. The armature bars are not attached to the copper, 
but ride in 1,500 copper “saddles” (see drawing), which 
are riveted to the mantle. Hundreds of diagonal springlike 
iron bars, called flat bars, are bolted at one end to the 
armature bars and at the other to the secondary framework. 

Thus, the copper skin—theoretically—can expand and 
contract with temperature changes and wind, and at the 
same time be well supported by the structure. It's an in- 
genious design, but the proximity of the copper and iron 
spelled trouble from the start, in the form of galvanic 
corrosion. 

It was that possibility that led French iron artisan, 
Jacques Moutard, to suspect that Lady Liberty might need 
attention. He helped to form the French-American Com- 
mittee for the Restoration of the Statue of Liberty. In 1981, 
with the cooperation of the National Park Service (Liber- 
ty's custodian), a team of French engineers began her physi- 
cal examination. Soon the New York architectural firm of 
Swanke Hayden Connell joined the team. That firm hired 
Ammann & Whitney, a New York engineering firm, and 
Thierry Despont, a French architect practicing in New 
York. 


Continued 
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Miss Liberty's repairs: The inside story 


NEW EMERGENCY ELEVATOR: 


CENTRAL PYLON 
SANDBLASTED, PAINTED 


SECONDARY FRAMEWORK 
SANDBLASTED, PAINTED. 


NEW HEATING- 
COOLING SYSTEM 


NEW LIGHTING 


Hl Monumental nose job: Low spots in 
Liberty's skin, including the tip of her 
nose, had collected moisture and cor- 
roded. To repair them, sculptors Va- 
nessa Hoheb and her father, Bruce, 
made negative molds from the original, 
and formed positive plaster molds from 
them, correcting the damage. Finally, 
new copper pieces were pressed be- 
tween negative and positive molds. 


@ Damaged areas were carefully cut 
out after molds were made. To install 
the patch, artisans from P. A. Fiebiger 
added an inner lip around the cutout 
and then inset the new piece flush with 
the skin. The pieces were installed with 
small rivets that were hammered flush, 
forming almost invisible repairs. 


Plaster eye patch gives solidity to 
a polysulfide-rubber mold (unseen) be- 
neath. Black *eye shadow" acts as both 


PHOTO BY DAN CORNISH 


PHOTO BY DAN CORNISH 


a release agent for the mold and a bar- 
rier between the rubber and Liberty's 
copper skin. 


G New lock of hair (date-stamped 1986) 
also started as a mold over the orig- 


two mating sawtooth pieces, angling 
them together like interlocking fingers, 
and hammering the joint flat. 
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In 1982, a group of businessmen formed the private 
Statue of Liberty-Ellis Island Foundation to raise funds 
for the renovation of Liberty and of the nearby island 
where immigrants were processed from 1892 to 1954. The 
foundation hired another architectural and engineering 
firm, GSGSB, to coordinate the restoration and oversee 
construction. “The place is filthy with architects,” cracked 
Richard Hayden, who is Swanke Hayden Connell’s man- 
aging partner for Liberty’s restoration and the architect 
of record for the project. Engineers too, he might have 
added. 


Torch a goner 


On my February visit to Liberty Island, Larry Bellante, 
an engineer with GSGSB and that firm’s project manager 
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H Original torch was greatly modified in 1916 when Gutzon 
Borglum (the sculptor of Mount Rushmore) cut out most of 
the copper and installed glass. After that the torch leaked 
badly, accelerating Liberty’s internal corrosion. 


Plaster-on-plywood model was the base for the new torch, 
made by a team of French artisans following (historians 
hope) the final design of Liberty's creator, Frédérick Auguste 
Bartholdi. Their technique, a variation of repoussé, was 
used by the statue's original fabricators, the Parisian firm of 
Gaget, Gauthier & Cie. Once the plaster model was formed, 
the artisans pieced on sheets of galvanized iron. (For trivia 
buffs: The fabricators sold miniatures of Liberty, which 
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for the restoration, led me to the mall—literally behind 
Lady Liberty’s back—where her old torch sat forlornly, 
encased in plastic for weather protection. The French and 
American investigators had deemed it beyond repair. Much 
of it was made of a thinner copper than the rest of the 
statue, and it had leaked badly since 1916. Bartholdi de- 
signed a gilded, solid-copper torch for Liberty, but in that 
year amber windows were installed so that it could be 
illuminated from within. After that, rain and snow leaked 
inside, causing severe corrosion in the torch and the arm 
below. 

Although the rest of Liberty’s physical was more en- 
couraging, there were several serious problems. For one: 
Most of Eiffel’s drawings were lost in a long-ago fire, so 
the investigators had to recreate them. It was a tedious 

[Continued on page 102] 


PHOTO BY DAN CORNISH 


became known as “gagets,” from which came our word 
gadget, it is alleged.) 

Re-bars were welded over the iron, and cement was slath- 
ered over the re-bars. Thus strengthened, the galvanized 
iron became the negative mold into which the copper for 
the new flame would be hammered. The mold came apart 
in sections; the copper pieces were formed in them, then 
riveted together. 


New flame was covered with squares of tissue-paper-thin 
gold leaf. Lights, to be mounted on the platform below, will 
illuminate the flame at night. 


fe EY 


seven continents, according to sculp- 
tor Bartholdi) were not copper but 
brass and bronze, restorers discovered. 
They were removed, and their corroded 
iron armatures replaced with stainless 
steel. Then the spikes were put back. 


iberty Enlightening the World” (as 
the Statue of Liberty is formally titled) 
reigns renewed and triumphant, ready 
for her second 100 years. 
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H “Rib cage" of the statue was a web of iron armature bars 
that followed the folds of the copper skin. Because of gal- 
vanic corrosion between the copper and iron, all 1,3 rs 
had to be removed and replaced. With sandblasting, 

tos removal, and lead-paint removal, workers often 

wear protective suits and masks. 


B “Simpler” new bars, of stainless steel, were bent usin; 
hydraulic press and the original as a visual reference 


The most convoluted bars, many with compound curv 
were forged on steel templates that were formed over the 
originals. Workers heated the inless steel red hot to work. 
Then each bar was annealed, sandblasted, and passivated 
hromium surface that 
ance). 
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Strikes back 


Compact VHS, once apparently losing out to the newer 8-mm for- 
mat in the battle to build truly small camcorders, is fighting back. 
Engineering sleight of hand has made JVC’s new 3.3-pound VHS 
camcorder-player the lightest yet and has stretched the playback- 
record time from 20 minutes to an hour without degrading picture 
quality. And this format is compatible with all home VHS machines. 


By RICHARD LAYNE 
Photos by Greg Sharko 


oshihiro Ueno, JVC Co. of Amer- 
Yi: general manager of video 

products, leaned back in his 
chair, smiling. He had just handed 
me his company’s latest entry in the 
video wars, the GR-C7, a camcorder 
that uses %-inch-wide compact VHS 
(VHS-C) tape. 

I hefted the superlight camera, won- 
dering if there was anything inside. I 
also wondered why JVC was staking 
its camcorder future on VHS-C, a for- 
mat that has had severe drawbacks 
compared with 8-mm and full-size 
VHS camcorders. VHS-C camcorders 
were larger and heavier than 8-mm 
models, and they only recorded for 
20 minutes on a cassette [^VHS vs. 
8-mm," PS, April]. Why was Ueno 
smiling? 

VHS-C is fighting back. The GR-C7 
(to be marketed by Zenith as the 
VM6200) is the smallest, lightest 
camcorder with both record and play- 
back capability. More important, JVC's 
engineers tripled the recording time 
—to one hour—by adding a second, 
slower recording speed: expanded-play, 
or EP, mode. Then, to counter the 
lower-quality picture from the slower- 
moving tape, the engineers implanted 
special electronic circuitry. Finally, 
they developed a superdense record- 
ing tape to further enhance the EP 
images. Result: Images recorded in the 
one-hour mode are indistinguishable 
from those made using the original 
20-minute recording speeds. I looked 
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at the camcorder and wondered how 
all that engineering was shoehorned 
into a package that fit so easily in my 
hand. Here’s what I learned. 
Shrinking size 

“We chose compact VHS to make the 
camcorder lighter and smaller,” Ueno 
explained. “The GR-C7 weighs 3.32 
pounds, including the battery pack 
and tape. Also, compact VHS tape is 
compatible with full-size VHS ma- 
chines. This means a tape from the 


camcorder can be played on eighty per- ` 


cent of the VCR home decks, which 
are VHS format." (An adapter, de- 
scribed later, is required.) 

The only camcorder smaller or light- 
er is Sony's Mini-8 [“New Tiny Cam- 
corders," PS, Sept. ’85], an 8-mm unit 
that tips the scales at three pounds 
and measures 4.25 by 4.25 by 8.5 
inches. But the Mini-8 is a record-only 
unit—it requires a playback deck—so 
you cannot easily review or edit tapes 
while on the go. 

To shave weight, JVC engineers 
substituted a small vV»-inch CCD 
(charge-coupled device) for the New- 
vicon pickup tube used on their pre- 
vious VHS-C model, the 4.8-pound 
GR-C2. A CCD is a large-scale inte- 
grated circuit packed with photosen- 
sors that convert light into electrons, 
which are processed into an elec- 
tronic signal. 

The CCD eliminates some hardware 
such as high-voltage wiring and de- 
flection circuitry needed to handle in- 
coming images from a pickup tube. 
"The CCD also gives better sensitiv- 


ity, so it can use a smaller lens," Ueno 
told me. “The lighter lens is enclosed 
in a fiberglass shell instead of metal 
used in the GR-C2.” 

Previous VHS-C camcorders re- 
corded in the standard-play (SP) speed 
(33 mm per second), so only 20 min- 
utes of recording time was possible. 
But the new unit can also record in 
the extended-play (EP) speed (11 mm 
per second), which triples the record- 
ing time. But lowering tape speed to 
achieve a one-hour recording time 
caused problems. 

"A video recording's quality depends 
on the amount of information stored 
on a tape," said Ueno. "Cut the re- 
cording speed, and you've got less 
room to hold picture information. That 
means you see a noisy picture [grain- 
iness] with fuzzy edges, and a loss of 
detail." 

To accommodate the slower speed, 
JVC's engineers first trimmed the 
unit's read-write head width from 32 
microns to 26, optimal for EP. (A nar- 
rower width is needed to squeeze the 
information on slower-moving tape.) 
To combat the slow speed's poorer pic- 
ture quality, they added new electronic 
circuits, called HQ (high-quality) cir- 
cuits, which have been available on 
some VCR home decks for some time 
[^Electronics Newsfront," PS, Feb.]. 
*With HQ, you get the same picture 
quality using the EP speed as you do 
with SP" said Ueno. 

HQ increases picture performance 
in several ways: Video noise is reduced 
from the brightness (luminance) sig- 
nal by a comb filter. This creates a 


more stable, better-defined image. Two 
other comb filters are used in the color 
(chrominance) signal. They remove 
streaking and help create more natu- 
ral color. Another circuit extends the 
high-frequency range by 20 percent. 
“This creates a sharper image,” said 
Ueno, “especially in the high-contrast 
areas, such as shadows.” 

Switching to EP does entail a slight 
loss in the audio recording quality. 
“But,” Ueno said, “voices sound the 
same in EP and SP. If you’re making 
home movies, you never hear the dif- 
ference between the two modes.” 

JVC's engineers also developed a 
new recording tape, called Super Pro, 
to enhance EP’s performance. “We 
use a multiphase barium ferrite emul- 
sion to create the tape,” said Gary 
Schwartz, JVC’s marketing manager 
for magnetic tape. “It’s a very smooth 
high-density tape. We can pack fifty 
percent more information on this tape 
than on our other tapes.” 


Trying it 
Despite its small size, the GR-C7 is 
packed with plenty of the sophisticated 


features found in other camcorders. 
For example, as I walked around 
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JVC’s full-featured camcorder is small 
and light enough to take along sight- 
seeing. To use a pocket-size VHS-C tape 
in a VHS home deck, insert the cas- 
sette into a motorized adapter (right), 
which comes with the camcorder. 


shooting scenes, its f/1.6 6:1 power 
zoom lens whirred quietly as the au- 
tofocus instantly adjusted for dis- 
tances. Stepping outside, I pushed two 
buttons, and the camera corrected for 
outdoor lighting and backlighting. A 
tiny CRT in the tiltable eyepiece let me 
review recordings on the spot. There's 
also automatic backspace for insert ed- 
iting (no glitches between scenes), and 
a shuttle search for quickly finding 
scenes on the tape. 

The camcorder is easy to use, but 
after 15 minutes of nonstop picture 
taking my arms were tired from hold- 
ing the tiny box in front of my face. 
(Try holding just your hands in front 
of your face for 10 minutes.) Suddenly, 
the larger camcorders with shoulder 
mounts didn't seem so awkward after 
all. For long recording sessions, I rec- 
ommend using a tripod. 

When I finished recording, I re- 
moved the camcorder's compact cas- 
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sette and slipped it into the motorized 
adapter for playback on a full-size 
VHS home VCR deck. Unlike the pre- 
vious manual adapter, in which your 
fingers cranked a worm gear to load 
the tape, now you merely close the 
adapter's lid. The motor-driven gear 
opens the compact cassette's plastic 
door, and expands the cassette's guide 
posts to pull the tape to full VHS size. 
(Hit the VCR's eject button, and the 
posts return to their original position 
and the cassette pops out.) 

Picture quality? I shot pictures in 
both SP and EP modes. When I played 
them back, I couldn't see a difference 
in quality between the two. 

The price for JVC's model is $1,495; 
Zenith's will retail for around $1,200. 
Both include a tape, cassette adapter, 
and one-hour battery. (A two-hour bat- 
tery is available.) JVC's package also 
includes a hard-shell carrying case, 
antenna cable, and transformer. Hisl 
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body-language 
security systems 


Foolproof ID with new 


Are you really who you say you are? Ingenious new devices called biometric security 
systems measure unique, unchangeable characteristics of an individual to determine iden- 
tity with near unerring accuracy. The systems can be connected to high-security doors, 
computers, and automatic teller terminals to prevent unauthorized entry or use. 


By TIMOTHY O. BAKKE 


limo with black-out glass 
Az to a halt just outside 
the main entrance of a down- 
town building. A liveried chauffeur 
leaps out, swings open the rear door, 
and nods as a trim woman emerges. 
Outfitted in designer couture from 
head to foot, the woman clutches a box 
tightly in the crook of her arm. The 
box is filled with diamonds. 


Walking quickly so as to spend as 
little time as possible in the searing 
Dallas heat, she enters the lobby, then 
walks up to a terminal that resem- 
bles sightseeing binoculars—but she 
won't be depositing a quarter to take 
in the scenery. Removing her Zeiss 
sunglasses, she looks into the twin 
eyepiece and presses a button labeled 
"Scan." Three seconds later, a buzz 
breaks the silence, and she pushes 
through the door, entering One Safe 


Place, a private safety-deposit-box 
vault. One of about 90 such vaults 
nationwide, this Dallas location is 
testing a new security system called 
EyeDentify 7.5, which identifies indi- 
viduals by scanning the retinal pat- 
terns of their eyes. 

EyeDentify is just one of a number 
of clever systems in an emerging field 
in the security industry: biometrics. 
The name derives from the measure- 


Continued 
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FINGERPRINT 


Punch in a file number and slide in your finger. The 
Fingermatrix Ridge Reader identifies your finger- 
print, so you don't need an ID card or photo badge to 
prove who you are. It requires a file size of 256 bytes 
of data per finger for template storage, so it must be 
used with a host computer or a microchip smart card. 


A VOICE 


Open sesame: Texas Instruments envisions a voice- 
analysis system based on digitized versions of voice- 
prints like the one shown. When you speak a number 
of randomly chosen words, a computer compares the 
resulting prints with versions stored in its memory. 


El PALM 


When you position your hand in the Palmguard PG 
2000's jig, a xenon flash illuminates a 2-sq.-in. area in 
the center of your hand. The image is sent to a cam- 
era, and is then processed by an 8086 microprocessor. 
The prototype shown has a keyboard for typing in 
identification numbers and a prompt display. 


B EYE 


Every person's retina has a unique vascular pattern 
(left). This pattern forms the basis of the EyeDentify 
7.5. First, the retina is scanned by a camera using a 
gallium-arsenide infrared LED. The camera takes 320 
readings and produces a waveform, which is con- 
verted to digital impulses and sent to a Motorola 
68000 microprocessor. The digitized image is then 
compared with the 40-byte template stored in memory. 
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Healing makes it better: Fingermatrix 
has a unique feature called the Healer. 


ment of unique characteristics asso- 
ciated with a living organism. In 
biometrics, a person is identified and 
granted access through a door or to a 
credit-card terminal by virtue of what 
he is rather than what he has (a key, 
a number, or an ID card). 

“We are each unique in many ways,” 
says Robert McCrie, a New York se- 
curity consultant and the editor of 
Security Letter, “not just in finger- 
prints, but in the shape of our hands, 
our voices, and so on. Biometric tech- 
nology can capture this information 
and compare it with a range or an ab- 
solute, so you don’t have just reason- 
able identification, you have positive 
ID. The difference can be important.” 

Among the burgeoning biometric 
devices are ones that can quantify the 
shape of your hand, the lines of your 
palm, your fingerprints, your voice, the 
forces you generate when you sign 
your name, even the pattern of blood 
vessels in the retina at the back of 
your eye. The digital information cre- 
ated in this process is stored in a data 
bank. The next time you use the se- 
curity device, it takes measurements 
and compares them with your file in 
the data bank. Result: It either iden- 
tifies you or declares you an impostor. 

Here is how these systems work, 
based on conversations with experts 
in the security industry. 


Hands-on security 


The oldest biometric technology 
involves hand geometry, and the van- 
guard of the industry is Stellar Sys- 
tems’ Hand Scan Identimat. An early 
version of the Identimat appeared in 
1968, but the technology was subse- 
quently bought by Stellar Systems. 
The Stellar model has been on the mar- 
ket about seven years with some 200 
installations nationwide, including nu- 
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A damaged fingerprint (left) can be 
corrected to obtain a good reading. 


clear facilities and banks. Place your 
fingers in four slots on the machine’s 
surface, and the device electronically 
measures the configuration of your 
hand—the length and curvature of 
the fingers and the webbing between 
them. The system will reject author- 
ized individuals (called Type I error) 
about one percent of the time, or once 
in a hundred tries. It will accept an 
impostor (Type II error) 1.5 percent 
of the time. 

(The lower the Type I number, the 
better for users, who won't be rejected 
as often. The lower the Type II num- 
ber, the better the security. The best 
system in this regard, the EyeDentify 
machine, has 0.1 percent Type I and 
0.0001 percent [one in a million] Type 
II errors.) 

There are two other hand-based sys- 
tems, both in the testing stage. One, 
from Mitsubishi Electric, is somewhat. 
like the Identimat in that it measures 
the dimensions of the palm. Press 
a seven-digit ID number in the ma- 
chine's key pad, place your hand on 
an illuminated screen, and wait for a 
few seconds until you are verified or 
rejected. Its Type I and II errors are 
0.0001 and 0.01 percent, respectively. 

The other hand system, from Palm- 
guard, Inc., looks at what might be 
called the palm print. ^We look at two 
square inches in the center of the 
palm, at the network of lines and 
creases," says Robert Davis, president 
of the company. “We do a one-percent 
false reject and 0.00025-percent false 
accept, and we're taking so much data 
that we can lose thirty percent of it 
and still identify the individual. That 
comes in where you might get a cut." 

Actually, the Palmguard system is 
more related to another biometric 
technology: fingerprint readers. Four 
companies currently make electronic 


fingerprint ID verification systems: 
Identix, Fingermatrix, De La Rue 
Printrak, and NEC Information Sys- 
tems. Simply put, these systems opti- 
cally scan a fingerprint, digitize the 
information, and store that template 
in a host computer for future compar- 
ison. A fifth firm, Thumbscan, is in 
the research stage on a system that 
will read thumb prints. The machines 
from Printrak and NEC are now un- 
dergoing testing. They are derived 
from the companies' large ID systems 
used by police precincts worldwide 
[*Crimebusters," PS, Feb. '85]. 

The Identix IDX-10 and Fingerma- 
trix Ridge Reader are both on the 
market, but they take different routes 
to scanning. With the IDX-10, your 
fingertip is scanned through a glass 
platen. The Ridge Reader is platenless; 
there is no medium between the fin- 
ger and the scanner, so there is less 
chance for distortion. 

Also, whereas the Identix system 
uses overall pattern recognition to 
read a print, the Ridge Reader picks 
out the print's unique pattern of mi- 
nutiae points (places in a fingerprint 
where ridge endings split or come to- 
gether) That is the same classifica- 
tion system used by the FBI and police 
departments. Both systems have error 
rates slightly higher than the Eye- 
Dentify machine's. The latest wrinkle 
in these systems is the use of a smart 
card [PS, July '83] to store the digi- 
tized template, eliminating the need 
for a host computer. 

I saw the Ridge Reader in action at 
La Reserve, a swank hotel in White 
Plains, N.Y. The hotel keeps an im- 
pressive wine collection, but it was 
hard to inventory—about 10 bottles 
a week were simply disappearing. So 
the management installed a Ridge 
Reader to control the wine-room door. 

“TIl just punch in my ID number,” 
Peter Carnahan, La Reserve's direc- 
tor of food and beverages, said as he 
manipulated the key pad on the wall- 
mounted terminal outside the door to 


_ the wine room. He then stuck his right 


ring finger into a slot in the terminal 
for a few seconds and removed it. In 
the time it took him to walk the three 
steps from the terminal to the door, 
the reader had scanned his finger, 
picked out the pattern of minutiae 
points, digitized the information, com- 
pared that information with Carna- 
han’s file, and activated the electronic 
lock. Just as he reached the door, the 
lock buzzed, and Carnahan pushed 
through the door. It looked awfully 
easy. Has he had any trouble with the 
system? 

“No,” Carnahan replied, “except 
a few guests have mistaken it for a 
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Teer Wrangler YJ’s body retains the CJ's no-nonsense flavor and gets a taste of galvanized steel for rust protection. 


AMC's new YJ Wrangler combines a classic open-air design and traditional Jeep off-road 
capability with modern four-wheel- drive engineering—and a more civilized ride. POPULAR 
Science went west to test the reborn classic in Arizona's desert. 


By JACK KEEBLER 


SEDONA, Ariz. 
s I crept forward in the Jeep Wrangler's 4WD-low 
As the sandstone dome ahead filled the windshield 
like a slowly inflating hot-air balloon. Sand-blasted 
clean of vegetation, the mushroom-cap-shaped formation 
was a football field long and wide. As I got closer, the muddy 
path ended abruptly. There was no turning back. I revved 
the six-cylinder engine and shifted into first. The Wran- 
gler scampered up the rock's face as if it were a spider on a 
wall. It was an impressive show by the vehicle American 
Motors Corp. hopes will replace the four-decade-old CJ. 
An excellent vehicle for hard off-road driving, the Jeep 
CJ's tractorlike gearing, rugged simplicity, and abundant 
ground clearance charmed Gls returning from WW II and 
generations of civilians interested in a no-compromise trail- 
blazer. Unfortunately, these same features provided the CJ 
with all of the automotive panache of a garden tractor: 
Driving was marked by whining gears, a buckboard ride, 
and a tendency to roll over during hard maneuvers. In an 
attempt to civilize the Jeep and capture a wider audience, 
AMC created the Wrangler YJ. It sports an open body with 
a soft or optional fiberglass top, rugged 4WD capability, 
and two engine choices. It also offers a smooth highway 
ride, better stability, and an updated interior. 
Anybody but a Jeep expert will be hard pressed to see 
the difference between the new Wrangler and the old CJ. 
The visual tip-off for neophyte observers will be the YJ's 
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rectangular headlamps. And the similarities to the old ve- 
hicle are more than skin deep. Because Jeep engineers 
wanted to keep the open-air body, and off-road use demanded 
sufficient chassis torsional strength and flexibility, a tra- 
ditional separate body-on-frame chassis was dictated. From 
there, AMC went to the Cherokee/Wagoneer parts shelf 
for many of the new vehicle’s subcomponents: brake as- 
sembly, front and rear axles, transfer case (New Process 
207), manual five-speed or three-speed automatic trans- 
mission, and wheels and tires. This may explain why the 
Wrangler shares many of the sedanlike qualities of its larger 
brothers. 

The new Jeep comes with either a fuel-injection-equipped 
2.5-liter four or an in-line 4.2-liter six. The four-cylinder 
produces 117 horsepower and 135 ft.-Ibs. of torque. Inter- 
estingly, the six actually pumps out five less horsepower. 
But the six's torque curve is fat, delivering 210 ft.-lbs. at 
only 2,000 rpm. Naturally, the six was my favorite for high- 
way or off-road driving. 

The smooth-riding suspension consists of multi-leaf 
springs, 17-inch shock absorbers, a power steering system 
with a 14:1 ratio, front and rear track bars, and a front 
stabilizer bar. I put more than 200 highway miles on the 
YJ and was pleasantly surprised to find most of the pitch- 
ing and general jerkiness of the CJ ride absent. Adding to 
the YJ’s sedan ambiance is a padded instrument panel hous- 
ing a speedometer, tachometer, coolant-temperature gauge, 
oil-pressure gauge, voltmeter, and clock. Base sticker price 
will be $9,899. us 


JUNE 1986 | 79 


Cooler heads 


for hotter 
engines 


A revolutionary new cooling system turns conventional cooling prac- 
tice upside down. Its reverse-flow design uses propylene glycol coolant 
to let car engines run at higher, more efficient temperatures without 
potentially damaging knock. The new system brings a host of unex- 
pected benefits: freedom to design sleeker bodies, increased horsepower, 
greater fuel economy, and better engine reliability. 


By STUART F. BROWN 
Drawings by Jeff Mangiat 


test car into fourth gear at 20 mph and floored the 

accelerator. The engine shuddered, trying to pull the 
too-tall gear, and strained as it made the long climb up 
the western Connecticut hill. “Listen to the engine,” he 
said. “Do you hear any knock?" I didn't. 

The Escort seemed ordinary enough—except for the 
dozen extra instrument-panel gauges. In the 15 miles we 
had driven that cool morning, Evans explained what the 
gauge readings meant. Probes in the engine’s cooling and 
lubrication systems were reporting the temperatures at 
different locations. As we climbed the long hill, he delib- 
erately held the throttle full open. I watched the temper- 
ature of the coolant at the engine’s cylinder head climb 
slowly to 270 degrees F. “A conventional cooling system 
would have boiled over at about two hundred fifty degrees. 
It is virtually impossible to overheat this cooling system, 
regardless of the type of driving or the ambient tempera- 
ture," he said. 


| nventor John W. Evans shifted his black Ford Escort 
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The new system is more than just a better way to cool 
an engine. It also brings a host of unexpected benefits. 
But it certainly is strange. First, it runs backward 
—pumping coolant in the “wrong” direction. Second, it 
uses not the ordinary ethylene glycol (antifreeze) and water 
mixture as coolant, but more-exotic propylene glycol, a 
substance whose other uses include sweetening food and 
keeping cake mix moist. 

If Evans is right, this weird system will bring a num- 
ber of advantages. Among them: It will let the engine 
run 50 degrees hotter without damage, thus producing 
greater power, better fuel economy, and lower emissions. 
It will eliminate the danger of knocking, allowing design- 
ers to build a new generation of engines with higher com- 
pression ratios, raising performance and fuel economy still 
further. And it will work with a radiator one-half the size 
of those used in today’s cooling systems, giving designers 
the ability to create lower-drag bodies with sharply sloped 
hood lines. I recently visited Evans at his company, Mecca 
Development, in Sharon, Conn., to learn about the prom- 
ising new development. 

How the new cooling system claims to accomplish the 


An 


AIR-INTAKE DUCT 


tricks described above can best be understood by contrast- 
ing it with a conventional cooling system. In the car you 
now drive, cooled fluid from the bottom of the radiator 
enters the engine, flows through the block around the cyl- 
inders, and then moves on to the hottest area, the cylin- 
der head (see drawing). It then flows back to the radiator 
to give up the load of heat it picked up on its trip through 
the engine. The coolant—an ethylene glycol-water mix- 
ture—is designed to run at average temperatures of 180 
to 200 degrees F. Ordinarily, the mixture would boil at 
about 225 degrees. To raise the boiling point to about 260 
degrees, the system is pressurized to 15 psi above atmo- 
spheric pressure. 

In Evans’s new system, the cooled fluid from the radia- 
tor flows first into the hot cylinder head, then through 
the engine block. And it is pure propylene glycol, which 
boils at 369 degrees F. 


Cooling the hot spots 


The different systems create vastly different operating 
conditions. In the conventional system, says Evans, hot 
spots develop in the cylinder-head area, generally around 


CONDENSER 


m 


UNPRESSURIZED FILLER CAP 


RECOVERY 
CONDENSER 


Mecca Development's cooling system (above) routes engine 
coolant flow backward from current practice. Incoming air 
passes under the front bumper, then flows through the hor- 
izontally mounted radiator. A pump at the base of the block 
draws hot propylene glycol coolant from the engine and 
routes it to the radiator; when the engine is started cold, 
the bypass thermostat shunts coolant around the radiator. 
Colder coolant leaves the radiator and passes through the 
log manifold into the cylinder head. Any propylene glycol 
vapor bubbles that leave the manifold reliquefy in the cooler 
condenser. Water vapor constantly vents to the atmosphere 
from the recovery condenser. 


spark plugs and exhaust valves. “When the coolant at these 
very hot areas boils and the surrounding coolant is too 
hot to condense the resulting vapor, the coolant vapor 
pushes liquid coolant away from metal surfaces of the cool- 
ing jacket. A blanket of vapor forms, which acts as an 
insulator," Evans explains. "Then localized head temper- 
atures go way up, creating hot spots that cause violent 
detonation, or knock." Detonation is uncontrolled ignition 
that occurs when the fuel-air mixture is ignited by high- 

Continued 
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CONVENTIONAL COOLING SYSTEM 


CYLINDER HEAD 


50% WATER/50% ETHYLENE 
GLYCOL COOLANT 


In a standard cooling system, a solution of 50% ethylene 
glycol and 50% water is pumped from the cylinder head 
through the radiator and into the cylinder base. 


temperature areas in the combustion chamber, as well as 
by the spark plug. When the competing flame fronts vio- 
lently collide, a rattling sound is produced, and serious 
piston damage can result. 

Evans's goal was to eliminate the knock by eliminating 
the hot spots. As he pointed to the under-hood plumbing 
in three converted cars at Mecca Development’s engineer- 
ing lab, he told me how coolants work and the reasoning 
behind his development. In an engine, he explained, boil- 
ing is a highly effective cooling process because it rapidly 
extracts heat from the metal of the combustion chamber. 
In fact, the idea that limited boiling could be useful oc- 
curred to him when he studied the cooling system in Henry 
Ford’s Model T. Ford’s car used an ebullient (or boiling- 
water) system to cool its low-compression low-output en- 
gine. It worked fine. 

In modern cars, though, the result is not so happy. In 
today’s hotter-running engines, when boiling gets out of 
control, so do head temperatures. The large volumes of 
coolant displaced from the water jacket by the expanding 
vapor end up in the plastic overflow container. And hot 
spots develop, encouraging knock. 

The propylene glycol coolant used in Evans’s system be- 
haves quite differently. First, it has a higher boiling point. 
Second, it won't boil vigorously and produce large amounts 
of vapor that crowds the coolant out of the cylinder head. 
When localized boiling does occur at a hot spot on the 
coolant jacket, the rising bubbles quickly collapse when 
they contact the surrounding liquid, which is far below 
its own higher boiling point. “We want the propylene gly- 
col to boil quietly to keep localized head temperatures 
under control,” Evans says. “Then we want to condense 
the vapor right away.” The result is that the hot spots 
that can cause detonation are not allowed to develop. 

Dan McCosh, PS Detroit editor, spoke about the new 
system with Greg Reny, a cooling-fluids research engineer 
at Dow Chemical Co., which produces both ethylene gly- 
col and propylene glycol, and supplies Mecca Development 
with coolant. “By going to a straight coolant fluid with no 
water, you raise the boiling point of the fluid,” Reny ex- 
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plains. “With the coolant’s boiling point raised, engines 
can be pushed past the capacity of a normal cooling sys- 
tem without overheating. In terms of transient loads, such 
as going up a hill or during fast acceleration, there is a 
real advantage.” 

In principle, the new system sounds simple and straight- 
forward. But there were sticky problems to be solved be- 
fore it worked. For example, propylene glycol is hygroscopic. 
The sweet-tasting amber liquid readily absorbs one or two 
percent of its volume in moisture from the atmosphere. 
In a cooling system, this causes trouble. When the cool- 
ant boils locally, this small amount of water becomes a 
large volume of water vapor, forcing vital coolant away 
from the cylinder head and letting potentially damaging 
hot spots develop. 

The uncomplicated answer Evans found for the vapor 
problem is a major element of his patents. A condenser 
chamber mounted at the highest point in the cooling sys- 
tem allows the water-vapor bubbles that form when the 
coolant boils locally to rise by convection and escape to 
the atmosphere. Thus the system continuously purges it- 
self of water that the propylene glycol absorbs from the 
air. 


Does it work? 


The reverse flow distributes heat through the engine’s 
components more evenly than does the usual arrangement. 
“Traditionally, we have over-cooled the bottom of the en- 
gine in order to cool the top of the engine,” Evans says. 
Yet until now, reverse flow wasn't practical. Reverse cool- 
ant flow will work only when there is a large difference 
between the coolant temperature and the boiling point of 
the coolant. In a conventional system, the coolant is near 
its boiling point as it exits the engine. If the coolant pump 
were to draw directly upon this liquid, flash vaporization 
would occur on the pump’s inlet side where low pressures 
lower the coolant’s boiling point. And once a pump de- 
signed to move liquid fills with vapor, it becomes ineffec- 
tive. This problem doesn't arise in Evans's system because 
propylene glycol’s operating temperature is typically 100 
degrees lower than its boiling point. 

With reversed flow direction, after the coolant extracts 
heat from the cylinder head, it is drawn down through 
the water jackets surrounding the cylinder bores, raising 
them to an operating temperature 40 or 50 degrees hotter 
than current practice permits. The inventor claims that 
these hotter cylinder walls have been shown in a Detroit 
auto maker’s dynamometer tests to yield fuel-economy im- 
provements of six to eight percent. Although he admits 
the process is far from being clearly understood, Evans 
believes the mileage gains are explained by the warmer 
cylinder walls delaying quenching (or extinction) of the 
combustion flame as it radiates outward from the spark 
plug. Quenching occurs when the flame reaches an area 
that is too cool to sustain combustion. The result: More 
fuel is burned and more power developed. 

Further, the system’s ability to control cylinder-head hot 
spots allows engines to run with more ignition advance at 
higher compression ratios, Evans claims. The result is in- 
creased horsepower without accompanying knock, provided 
coolant-flow rate is increased by using a high-output pump. 

There is another benefit of propylene glycol’s high boil- 
ing point: The cooling system can be operated at atmo- 
spheric pressure. The heavy-duty hoses and fittings that 
are needed to contain the coolant in a pressurized system 
can be replaced with lighter components. The chance of 
leaks developing is reduced. 

Yet another striking aspect of the new system is the 
impact it could have on radiator design. Evans says that 
because his system rejects less heat from the engine and 


CYLINDER HEAD AND BORE TEMPERATURES 


CYLINDER: WALL 
TEMPERATURE 

AT DISTANCE 

FROM TOP OF BORE 


because higher coolant temperatures improve radiator 
efficiency, its size can be reduced by as much as 50 per- 
cent. The radiator can also be mounted in a horizontal 
position amenable to the no-grille “bottom breather” front- 
end designs now taking shape in Detroit’s design studios 
(see drawing on opening pages). 

I asked Kent Kelly, manager of vehicle aerodynamics 
on General Motors’ design staff, how useful these features 
would be to body stylists. "We're designing more forward- 
slanted hoods, which is putting the squeeze on cooling- 
component packaging,” he said. “A half-sized radiator would 
be a welcome advantage.” 

What’s more, the new approach may make it possible to 
build engines with substantially higher compression ra- 
tios. Higher compression ratios mean wringing a higher 
percentage of the potential power out of every gallon of 
gasoline. Back in the days of leaded gas, powerful engines 
could be built with 10.5:1 or 11.5:1 ratios. With lead out 
and octane down, compression ratios had to be dropped to 
the present 8:1 or 9:1. Now, with knocking brought under 
control by a different route, it may be possible to move 
compression ratios back up into the more efficient range. 

One last potential advantage: The new system may cure 
some old problems and make possible the use of certain 
desirable materials in engines. Research at Dow Chemi- 
cal Co. has shown that straight propylene glycol causes 
less metal corrosion than does coolant containing water. 
It can be used with magnesium without causing corro- 
sion, a severe problem that has so far made the light- 
weight metal unsuitable for use in liquid-cooled engine 
parts. "We're excited about the prospects for this coolant 
and for the cooling system,” says Oliver Hayman, market 
development manager of chemicals and metals at Dow. 
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MECCA COOLING 


The diagram at left shows the differ- 
ences in cylinder-head and bore tem- 
peratures between conventional and 
Mecca-cooled engines. The data are 
from a 2.5-liter four-cylinder Pontiac 
engine running on an engine dyna- 
mometer simulating a full-throttle hill 
ascent on a hot day. A standard sys- 
tem uses a 15-Ib. pressure cap and 195° 
F thermostat. Mecca system uses an 
unpressurized cap and 250° thermostat. 
Red color indicates hotter tempera- 
tures; yellow is cooler. Mecca cooling 
minimizes the difference between the 
hottest and coolest localized tempera- 
tures in the head at right. Mecca- 
cooled cylinder runs warmer than does 
a conventional one, due to reverse cool- 
ant flow. Radiator grille on Ford Es- 
cort test car (below) is blocked to 
demonstrate the system's reduced 
airflow demand. 


Converted Escort has a half-size radiator. Log manifold at 
the center supplies coolant to the cylinder head; cylindri- 
cal condenser at the top center purges water vapor. 


Evans says he first got interested in cooling problems 
—work that led to the present development—through 
building high-horsepower racing engines. At the high com- 
pression ratios used in these engines (he is now experi- 
menting with a 17.5:1 compression ratio, 600-horsepower 
engine in his Chevrolet Camaro GT-1 race car) the amount 
of heat generated is tremendous; major problems are com- 

[Continued on page 118 
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SNEAK 
PREVIEW 


—new cars for 
1987 and beyond 


Sporty cars and family sedans will bring an international 
flavor to the coming model year. PS’s Detroit editor pre- 
views the new models and offers a peak at 1987 and beyond. 


By DAN McCOSH 


the heartland of North America’s 

auto industry, is inching ever closer 
to Italy, France, Japan, and Korea. 
And unlike the past, when interna- 
tional influences were felt most in the 
biggest and smallest cars, the changes 
for 1987 will also affect the bread-and- 
butter cars that are the economic soul 
of the domestic industry. 

New domestic sedans are becoming 
sportier. Flush headlights and aero- 
dynamic styling abound. Cars sold by 
the Big Four can’t help but reflect the 
increased competition—and coopera- 
tion—of the auto industry worldwide. 
Within two years, cars carrying do- 
mestic nameplates will be built in 
France, Germany, Italy, Korea, Can- 
ada, and Mexico. Even cars built here 
will have a more international flavor. 

Consider American Motors Corp., 
which practically invented the Amer- 
ican-made small car. For 1987, AMC 
reenters the compact market by im- 
porting the new Renault R21 from Eu- 
rope. The version sold here will likely 
have a two-liter four-cylinder engine 
mounted lengthwise and driving the 
front wheels. AMC reports that a hot 
four-wheel-drive version of the R21 is 
in the works. 

For 1988, a Canadian-built inter- 


T he continents are drifting. Detroit, 
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mediate-size Renault will go on sale. 
Unlike the R21, which will be much 
the same on both sides of the Atlan- 
tic, the larger car will be tailored spe- 
cifically for the tastes of North Amer- 
ican buyers. 

At General Motors Corp., another 
full-size car switches to front-wheel 
drive with the introduction of the 1987 
Pontiac Bonneville. The Bonneville 
will be similar to the Buick LeSabre 
and Oldsmobile 88 introduced in 1986, 
and the three will share drive trains 
and suspension systems. 

For 1987, Chevrolet will add a pair 
of sporty compacts to its line. The Ber- 
etta name goes on the two-door coupe, 
while the sedan will be called Corsica. 
Chassis are similar to those of the 
N-body (Somerset, Grand Am, etc.) 
sold by Buick, Pontiac, and Olds. A 
two-liter four will be standard, and a 
2.8-liter V8 optional. The Beretta and 
Corsica fill the gap left by the demise 
of the Citation. 

Ford’s Thunderbird will be restyled 
for 1987, to be followed two years later 
by an all-new front-drive model that 
will be be based on the Taurus/Sable 
chassis. Ford’s Mustang also will re- 
ceive a face lift for 1987, and the tur- 
bocharged SVO model will be dropped. 
In 1988, the Mustang will emerge as 
a brand new car, developed jointly with 
Japan's Mazda Corp. It will be built 

Continued 
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The 1988 Ford Mustang will be built in Michigan in cooperation with Mazda. 


on a 99-inch wheelbase and have a 
2.5-liter four-cylinder, available with 
or without turbo. 

Chrysler’s J-car, a new sporty inter- 
mediate, will seek to revive the spirit 
of the old Cordoba. Reports say that 
the car will be called the LeBaron 
GTC. Later in the year, a convertible 
version will be added. The last rear- 
drive Chrysler car, the Fifth Avenue, 
soldiers on until 1988, when it will 
be replaced by a new model with front- 
wheel drive. 

Also new, late in 1987, will be a 
stretched version of the Chrysler mini- 
van. Expect the wheelbase to increase 
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six inches, and overall length to grow 
by a foot. Also due is a Mitsubishi- 
built V6 for the front-drive vans. 


New imports 


Trying to provide something for 
every buyer, Detroit will also import 
new cars in both the subcompact and 
superluxury classes. Even more so 
than the bread-and-butter cars, these 
immigrants form the automotive equiv- 
alent of the melting pot. 

Ford’s new Festiva subcompact will 
be imported from Korea in 1987, just 
as Pontiac starts importing the Le- 
Mans, an Opel Kadett that also will 


PHOTO BY HIDDEN IMAGE 


be built in Korea. Chevy, meanwhile, 
will add zip to its Sprint by turbo- 
charging its tiny three-cylinder en- 
gine. The Sprint is made in Japan by 
Suzuki. 

To meet the anticipated onslaught 
of Japanese and Korean econocars, 
Volkswagen, once king of the Euro- 
pean imports, is considering selling a 
subcompact from Brazil. The car will 
be based on the Glacel, which is cur- 
rently on sale in South America. The 
Glacel looks similar to the Jetta, but 
is actually smaller than the Golf. 

Next year, Ford’s new Mexican plant 
is expected to begin supplying Lincoln- 
Mercury with a new subcompact, code- 
named Tracer. This car will replace 
the Lynx in the 1988 model year. 

Lincoln-Mercury will also sponsor 
another import through its Merkur 
franchise. The German-built Scorpio, 
which was named Europe's car of the 
year, will land in the US. in January 
1987. Scorpio will be powered by a 
2.9-liter V6, and anti-lock brakes will 
be standard. The question is, How well 
will it sell in a showroom next to the 
less expensive Sable? 


Luxury two-seaters 


The priciest new entries for 1987 
will be the Cadillac Allanté and 
Chrysler-Maserati. The Allanté is a 
two-passenger version of the current 
E-car (Eldorado), with a body built in 
Italy and air-freighted to Detroit for 
final assembly. The 4.1-liter Cadillac 
V8 will provide the power. Price? More 
than $40,000. 

Chrysler’s two-seater will also be 
built in Italy. Some floor-pan stamp- 
ings and power-train parts will be 
shipped over; the boat will return with 
complete cars. There is still uncer- 
tainty about which version of the 
2.2-liter four will be used, but at this 
writing, word is that the car will have 
a Maserati-built four-valve head and 
a turbocharger. Chrysler hopes to 
undercut the price of the Allanté by 
$10,000 or more. 

In the family-car business, 1988 will 
bring the new GM-10 intermediates, 
scheduled to replace the A-car (Celeb- 
rity, 6000) and G-special (Monte Carlo, 
Cutlass Supreme, Regal). The program 
will create a basic car for five GM di- 
visions, and is said to be the biggest 
model change in GM history. 

Finally, Ford will introduce a 1988 
Continental based on the Taurus chas- 
sis. Look for it to be the first of a line 
of aerodynamic luxury cars that will 
use the company’s new front-wheel- 
drive chassis and three-liter V6. When 
Lincolns and Mercurys start to look 
like Audis, you know the continents 
have drifted close, indeed. 


Saw 


Motor and blade on this 
Norwegian-made saw are 
mounted beneath a rotating 
disc. To position the blade for 
ripping, crosscutting, or mi- 
tering, you pivot the disc. 


By A. J. HAND 
Photos by the author 


t first glance the Norsaw 805 
As pretty much like a conven- 

tional table saw. But a second 
glance at the new Norwegian import 
dispels that notion: 

* Motor and blade mount beneath 
a rotating turntable centered in the 
table top. You pivot the turntable into 
one position for ripping, move it 90 
degrees for crosscuts, and position it 
anywhere in between for miters. 

* Unlike most table saws, this one 
has roller infeed and outfeed tables. 

© For crosscutting, the fence (indeed 
the whole infeed table) slides forward 
on rollers to feed the stock. 

Putting these features to work effi- 
ciently takes some practice. To rip, for 
example, you lift a lever to raise the 
blade, then tighten a knob to lock the 
blade up. Next, you pivot the turnta- 
ble so the blade is parallel to the fence. 
Then you slide the fence into position 
and lock it there. You feed your stock 
as you would with any table saw, al- 
though the roller tables make the op- 
eration smoother, easier, and safer. 

To crosscut, pivot the turntable so 
the blade is perpendicular to the fence. 
Place your stock against the fence, and 
make your cut. If the stock is narrow, 
you can just raise the blade through 
it in an inverted plunge cut. For wider 
stock, lift the blade-elevation lever 
with your left hand and draw the fence 
and stock forward with your right 
hand. As soon as the cut is complete, 
lower the lever to drop the blade back 
below the table. 

Bevel cuts are made in the same 
way, but with the blade tilted. Both 
of these cuts are unusually safe be- 
cause the blade turns away from you 


Norsaw’s blade is raised and lowered 
with a large lever (below table). Other 
controls include a turntable lock lever 
(front of table), elevation lock knob, 


and bevel lock knob (below table). 


Infeed and outfeed tables make it easy to cut large stock. The saw is set to rip. 


and because you drop the blade below 
the table after every cut. 

To cut miters, you pivot the turnta- 
ble to the desired setting and make 
an inverted plunge cut. For compound 
miters, you tilt the blade as well. All 
miters must be made with a plunge 
cut—a convenience when handling 
long stock—but the eight-inch blade 
size limits your stock width to about 
four inches. That’s the Norsaw’s big- 
gest weakness: It means the saw can't 
make the basic rafter cuts required 
for roof framing. 

The 805, however, is the perfect job- 
site saw for the professional trim car- 
penter. It is solidly built of galvanized 
steel, it's designed to stand unpro- 
tected in any kind of weather, and it 
sets up in just a couple of minutes. 
And although the saw is light and 
compact, it has remarkably large rip 
and crosscut capacities, handles full 
Sheets of plywood with ease, and has 
the muscle to do real work. 


In addition to muscle, the 805 of- 
fers precision. Its motor and bearings 
run with an almost eerie smoothness, 
and, with its quality carbide blade, 
cuts are just about perfect. 

Understand, though, that the saw 
was designed for the thinking pro. For 
example, there are no stops on the 
turntable. You have to make your set- 
tings by eye on the miter scale. This 
may seem crude, but it's effective. I 
know from experience with trim work 
that few corners in a house are ex- 
actly 90 degrees. Thus, you are often 
setting your saw at angles other than 
45 degrees. For work like this, stops 
just get in the way. 

If you're looking for a job-site saw 
that can do typical trim work and han- 
dle big ripping and crosscutting jobs, 
the Norsaw 805 deserves consider- 
ation. If you’d also like to do rafter 
work, consider one of the 805’s big 
brothers: the 12-inch 1203 ($1,975) 
or the 16-inch 1603 ($2,375). 


Norsaw 805: specs and capacities 


TABLE WEIGHT MOTOR BLADE MAX. MAX. MAX. PRICE* 
SIZE SIZE DEPTH RIP CROSSCUT 

14 80 Ibs. 2.1hp B-in-dia, |255in. 35 in. 35in. $975 
x 20 in. Sin. bore 


"Price includes infeed and outfeed tables; imported by Norsaw Inc., 344 West Cummings Park, Woburn MA 01801 
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Now: design kits 


Designing a house or remodeling existing space can tax the imagination. Now easy-to- 
use, inexpensive design kits can answer the question, What will it look like? These kits let 
you create and repeatedly reshape either a floor plan, a perspective view, or a 3-D model. 


By E. F. LINDSLEY 
Photos by Greg Sharko 


hat's it going to look like when 
W it’s finished? If you’ve ever con- 

sidered designing a house, ren- 
ovating a room, or just rearranging 
the furniture, that’s a question you’ve 
probably asked. And until recently, the 
only way to get an answer was to fin- 
ish the project—not always an advan- 
tageous approach. 

Now there’s an easier way. New de- 
sign kits let you repeatedly move sofas, 
walls, and whole rooms—just by pick- 
ing up and pressing down adhesive 
plastic strips (or painted, detailed card- 
board pieces), which represent walls 
and furniture, on supplied grids. These 
kits are like an architect in a box: They 
help you plan (one kit even stipulates 
how much room to leave around a bed) 
and can prevent costly mistakes. 

I tried out three of these kits: the 
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Plan-a-Flex Home Designer (ProCre- 
ations Publishing Co., 8129 Earhart 
Blvd., New Orleans, La. 70118), the 
Interior Design Kit, and the Profes- 
sional House Building Kit (both from 
Design Works, 11 Hitching Post Rd., 
Amherst, Mass. 01002). For the trials, 
I laid out and redesigned my house. I 
thought I knew my home inside and 
out, but these kits gave me a few les- 
sons on using space and how a house 
is put together—from which walls 
must be load bearing to why my 
kitchen is where it is. 

Each kit provides a different view 
of a house—a floor plan, a perspec- 
tive, or a three-dimensional model 
—but they’re all easy to use. Scissors 
and glue (for the model-building kit) 
are the only tools required. You will, 
however, need an accurate drawing of 
your home before you start. If the orig- 
inal drawings aren't available, base 
your sketch on on-site measurements. 


l—————————————— an icc A 


If you're designing a dream house from 
scratch, work from a plan book or an 
architect's blueprint. 

My design lesson began with the $25 
Plan-a-Flex Home Designer, which pro- 
duces an overhead view of a house's 
floor plan. One of the kit's helpful fea- 
tures is a concise design guide. In this 
15-page booklet you'll find such useful 
information as the clearances needed 
for the comfortable use of furniture, 
appliances (down to optimum coun- 
ter-top height), and bath fixtures. 

To use the kit, tape the 20-by-26-inch 
plastic grid to a table top or drawing 
board. To transfer your dimensioned 
drawing to the grid, you can use the 
supplied ruler, which has an appro- 
priate 4-inch scale, or a sturdier three- 
sided draftsman's ruler. 

Laying out the floor plan— parti- 
tions, doorways, and windows—is easy. 
Cut and peel off Vs-inch-wide strips 
of sticky plastic from a supplied sheet, 


you into an "architect" 


Int erior y), 


Each of these kits has a different design approach. Plan-a- 
Flex (far left) offers a bird's-eye view of a house's layout, 
up to 6,500 sq. ft. Supplied plastic strips adhere repeatedly 
to the plastic grid. The Interior Design Kit (above) uses a 
9-by-12-in. plastic-coated grid ruled with vertical and diag- 


then press them in place. The strips 
adhere repeatedly, so you can move 
them as often as you like. 

The furniture pieces work the same 
way. A big plus is that these pieces 
come dimensioned. If you have a 20- 
by-24-inch end table, that's the size 
you lift off the supplied sheet of end 
tables. There are couches, tables, 
chairs, divans—a wide variety of fur- 
niture pieces. Be warned: There isn't 
a plastic strip for every furniture type 
or size. But even if you compromise 
by using a similar-sized piece, this kit 
is a great way to experiment with var- 
ious floor plans. 


Getting a perspective 


To put a spin on Plan-a-Flex's flat 
view, I turned to the Interior Design 
Kit, which creates a perspective view 
of a house's inner space. 

You don't have to master complex 
drawing techniques to enjoy this 
$13 kit. Draw in the corners on the 
diagonally ruled ¥-inch-scale grid 
with a grease pencil, which wipes off 
easily. Then sketch lines for the walls, 
floor, and ceiling. The result: a box in 
perspective to which you affix adhe- 


sive plastic pieces representing win- 
dows, doors, and furniture. To move a 
couch, just peel off the plastic strip. 

Adding that last feature—furniture 
—may cause problems. I found all the 
pieces I needed, but a plastic dining- 
room chair overlapped a plastic end 
table. That isn't what happens in my 
living room, where there's adequate 
space between them. 

One source of trouble is that the fur- 
niture pieces are drawn to the same 
scale. Pressed in place, a piece at the 
far end of the room may dwarf other 
pieces. In the perspective view of my 
long and narrow living room, a 19-inch 
TV appears larger than a 78-inch-long 
dining-room table. In a smaller or 
squarer room, however, the lack of per- 
spective would be less challenging to 
the eye. Still, this ingenious kit is an 
excellent aid in planning interior space. 


Adding the third dimension 


After hours spent juggling plastic 
pieces and shoving around two-dimen- 
sional walls and rooms, I was eager 
to build something. That's when I 
unpacked Design Works' Professional 
House Building kit. 


onal lines to create a perspective view. The Professional 
House Building Kit (right) can accommodate a model of a 
63-ft.-long house on a 9-by-12-in. grid in %s-in. scale. The 
kit shows exterior details, including a removable roof, 
but you can demarcate interior space. 


This $15 kit lets you construct a 
three-dimensional, doll-house-scale 
model of your house. Pushing around 
sofas and interior walls may be eas- 
ier with the other two kits, but this 
one depicts how a house's exterior 
looks—from the roof to the window 
frames. 

You build the cardboard model on 
top of the grid. Supplied pieces have 
a grid on one side to make measuring 
easier, and architectural detail—facade 
(shingles or brick), windows, or doors— 
on the other. Pick the facade, then lay 
the other exterior elements over it. 

Dont like the original door place- 
ment? Move it. Think you'll need more 
light? Add larger windows. With this 
kit, you can judge how alternatives 
look on a “real” house. When supplied 
features fall short of requirements, im- 
provise. To get the seven casement win- 
dows I needed to replicate my house, 
I simply modified several other card- 
board windows. 

The kit doesn't come with material 
for interior walls, so I used white 
poster board for partitions. The result: 
a model of my house that's a unique 
planning asset. 
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Transform your yard with 


No outdoor project adds as much to your yard—for as little 
cost—as easy-to-install lighting, whether you buy the fix- 
tures or make your own from off-the-shelf materials. 


By PHIL McCAFFERTY 


impulse to push back the night 

to make my house more inviting 
—and safer—after dark. But the only 
real gesture I'd made in that direc- 
tion was having my gas company in- 
stall a post lantern in front of my 
house a few years ago. When the com- 
pany recently enclosed a notice with 
my bill to alert me that the yard 
light was now costing me about $100 
a year for gas, I took action. Rather 
than replace the lantern with an ex- 
pensive 120-volt fixture that would 
have involved conduit and buried 
cable, I converted the post lamp to op- 
erate with automotive bulbs (turn 
page for drawing). 

While I was at it, I made some 
more low-voltage fixtures that run 
off a photoelectric-control 12-volt 
power pack. The revamped post lamp 
seems almost as bright as it was when 


| ike most homeowners, I have an 
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it burned gas, and with my other 
lights I've enhanced after-dark safety 
and security. 

I've also reviewed what's commer- 
cially available in outdoor lighting and 
have used a selection of these units 
for some striking effects in front of my 
house and in my backyard. The boxes 
on the following pages explain how. 

Low-voltage (L-V) units are not only 
safer and easier to install, they cost 
less to operate. One manufacturer es- 
timates that a typical six-light set at 
current average electrical rates re- 
quires only a half-cent’s worth of elec- 
tricity per hour. And depending on the 
transformer you choose, you can be 
pretty selective about the amount of 
time your system operates. 

Whether you select from the good- 
looking and well-made lighting kits 
and fixtures on the market or make 
your own as shown on the following 
pages, the appeal and advantages of 
L-V systems are the same. The elec- 


trical voltage is reduced from 120 to 
a shock-free 12 volts by a transformer 
that incorporates a switch or timer de- 
vice to control the lighting period. Wir- 
ing and mounting fixtures beyond the 
transformer not only eliminates the 
hazards of 120-volt circuits, it's also 
less time consuming. And you can do 
it all yourself, without bringing in a 
professional electrician. 

To make your own L-V units, you'll 
need to buy components at an auto- 
supply store or department. For ac- 
cent fixtures and subtle lighting, use 
single-contact bayonet-base bulbs 
and sockets. For floodlights, buy No. 
4414 sealed-beam units at auto stores 
or sealed-beam replacement units 
(regular or halogen) from L-V light- 
ing suppliers. 

By all means, buy your L-V trans- 
formers from an L-V supplier, too, 
rather than trying to adapt doorbell 
transformers for the purpose. The lat- 
ter are light-duty units that aren't 
weather resistant. And use an L-V 
supplier's high-quality hookup wire in- 
stead of regular two-conductor wire. 

Fixture-making materials include 
PVC fittings, plastic dishes, translu- 

Continued 


After dark, the stairs to a patio (left) or deck (above) can 
be hazardous, especially for guests not familiar with your 
turf. Hi-Lights units come with stakes that can be pushed 
into the earth at the sides of steps. These can be augmented 
with wall-mounted floodlights, as shown. Photo at right 
shows lawn lights and floods from RAB Electric. 


ow-volfage lighting 
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cent food jars and containers, and 
lumber that weathers well—such as 
redwood or pressure-treated pine. 

Also handy for L-V lights are auto- 
accessory courtesy, backup, hood and 
trunk, and marking light fixtures. 
These come fully assembled (bulbs in- 
cluded) and are either water-resistant 
already or are easily made so with a 
dab of silicone sealant. 

Automotive sockets have only one 
wire lead because the socket would be 
grounded to the car body to complete 
the circuit. So you'll have to provide a 
wire to complete your circuit by fas- 
tening it to the socket with a wire lug 
and screw, or by soldering. 

Even though low voltage is forgiv- 
ing, take care to weatherproof any 
fixtures you make so the electrical 
contacts won't get rained on or stand 
in water. Plastic food containers are 
ideal for lamps because they have wa- 
tertight snap-on or screw-on lids. 

Where it's necessary to splice the 


wires outside a fixture in your custom- 
built system, strip and clean the con- 
nections, and twist the wires firmly 
together and coat them with electri- 
cal solder. Then wrap any exposed con- 
nection tightly with electrical tape. 

It's best to make these final connec- 
tions after you complete all hookups 
so that if the nighttime effect isn't 
quite what you want, you can fine- 
tune it by shifting locations of selected 
units. And bear in mind that if you 
won't want to expose your fixtures to 
the rigors of winter, you can design a 
system that you can bring indoors for 
seasonal storage. The easy flexibility 
of such an L-V system will let you try 
for a different effect next summer, in 
case you're not satisfied. 

Before attempting to convert a gas 
lantern to low voltage, contact your 
local utility for assistance in termi- 
nating the gas service to the fixture. 
And be sure the light is fully cooled 
before you start work. us 


lighting the Poputar Science bridge 


The photos above are separated by 14 years, as well as a couple of 
seasons. Does the summer shot look familiar? It was first published in 
the April 1972 issue of PS. The redwood structure has taken on a mel- 
low patina as the shrubs matured, but it can look a bit bleak during 
winter dusk. | installed five L-V floods to highlight the trees and the 
front side. Another flood fills in at the back. | electrified the stone 
lantern at the left and the hanging lantern at the right rear. Ground- 
level lights define the shrubs in front, while subdued fixtures at the 
end posts light the bridge access. Now it's a year-round treat. —P M. 
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L-V units you can make 


Ve" T. ALL n 
wee PIPE Yo" 
FLOOR, GALV. 
FLANGE BORE 
OR HEAVY ba 
NI 
PLASTIC an 
CHAIN 


NYLON SCREW. B" PLASTIC BOWL 


Berni” ya VA x 5/8! 
xa 2 "| /(SREQ) GROUND MOUNT 


CORNER 
MOUNT 


FOR 


634 x 63/47 

6¥4'x7v2" 
4VE OD 
2¥2" .D WOOD RING 


GAS MANIFOLD, 
REMOVE AND. 


DRILL AND TAP 


VA" x Ix 4 V2" 
ALUM FOR PIPE THREAD 


NO. 141 $.c. 
BAYONET 
BULB 


To i2-vour 
TRANSFORMER 


What's new in L-V equipment you can buy? 


Smart new designs, fluorescents, remote photoelectric controls, more 
Choice of control features, halogen bulbs, bulbs that make foliage 
look more natural: These are some things to look for in the outdoor- 
lighting section of home centers. 

* Lunalite and Malibu offer floodlights with either regular sealed- 
beam lamps or halogen lamps. The more efficient halogen units are 
whiter and brighter, so they provide more illumination per watt than 
do incandescent lights. This means you can get more light for less 
power cost. Or, if you prefer, you can put more lights on a string. 

* Nightscaping offers solid-copper floodlight fixtures with high- 
efficiency, 6,000-hour halogen lamps with a selection of beam an- 
gles. The color of these bulbs is said to enhance the foliage they 
illuminate. Malibu also offers top-of-the-line metal fixtures in both 
floodlight and tier-style accent lights. Nightscaping now offers multi- 
mirrored lamps in 20- and 50-watt sizes that permit improved con- 
trol of beam spread from a more compact fixture. This is the first 
exterior use of MR16 lamps. 

@ RAB offers its three- or four-tier lawn lights in six- and 10-inch 
diameters and in a choice of housing colors: bronze, black, and green. 
RAB also has a full line of floodlights, spike lights, and a LightAlert 
security spot that turns on and off automatically when you step into 
and out of its range. 

* Hi-Lights' new low-level accent lights have unique quick- 
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disconnect posts. The feature allows you to unplug the unit so you 
can mow or trim a bush without having to work around the fixture. 

* Hi-Lights’ new timer-transformer has a “HI/LO” switch so you 
can operate at low power for added economy or for subdued effects. 
Lunalite has a new reduced-size, weatherproof transformer with a 
remotely positionable photocell that gives you more control of the 
on-off cycles. Malibu offers a wide choice of control units—manual, 
automatic timer (you preset the times you want the lights on), photo- 
cell (on at dusk, off at dawn), or various combinations. Malibu also 
offers its Welcome Home light—a stake unit with a plug-in power 
pack that turns the light on at dusk and off at dawn. Sears has a 
portable plug-in light with a similar photoelectric control that you 
can hang anywhere you need it. 

* Most new non-flood fixtures use tiny new baseless bulbs that 
plug into special sockets. Some "'sealed-beam" units are actually 
peanut bulbs inside a sealed clear-plastic envelope. 

Major suppliers of the low-voltage lighting equipment mentioned 
above are: DRI Industries (Hi-Lights), 11100 Hampshire Ave. S., 
Bloomington MN 55438; Loran (Nightscaping), 1705 E. Colton Ave., 
Redlands CA 92373; Lunalite, 5300 Shoreline Blvd., Mound MN 
55364; Malibu Div., Intermatic, Intermatic Plaza, Spring Grove IL 
60081; RAB Electric Mfg. Co., 321 Rider Ave., Bronx NY 10451; 
Sears, Roebuck and Co., Sears Tower, Chicago IL 60684. 
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DRAWINGS BY GERHARD RICHTER. 


In this box are photos and sketches of four different groups of do-it- 
yourself lighting projects. At upper left: low-voltage floodlights from 
sealed-beam units and plastic plumbing parts. The four-inch PVC 
couplings vary by brand in the shape and size of the shoulder inside; 
Genova's No. 70140 is a good fit for most bulbs. If you want a spot- 
light effect, leave the coupling unaltered, as in the photo; for a fuller 
flood effect, trim the front of the coupling as indicated by the dotted 
line in cross section. Above: units made from plastic food containers, 
using bayonet-base automotive bulbs. You'll have to modify their sock- 
ets by bending down the side flanges and drilling them for mounting, 
as shown. Author found that Freezette brand twist-top jars worked 
well; choose top-quality plastic plates and bowls for hoods, and use 
redwood or treated lumber for all wood parts. Far left: author's con- 
version of gas lantern. After the supply to the fixture is permanently 
terminated, remove the mantle-manifold unit and replace it with the 
two-bulb holder shown. The pair of No. 1141 bulbs should use only 
about 36 watts and should last more than 1,000 hours. The bulbs 
cost just a few cents more than replacement gas mantles. In the 
photos and drawings at near left are examples of 12-volt automotive 
light fixtures that can be adapted for outdoor-lighting use. Like other 
auto lights, most of these will require the addition of a second wire 
for hookup. These small units are easy to mount in snug sockets 
drilled in posts, railings, stringers, and house-number boards. 
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Ground-level deck 


floats over concrete pads 


A rear-door threshold just above ground level usually means a homeowner must settle for 
a slab patio. But this professional builder designed his deck to rest a hair aboveground on 
concrete footings. And the built-in seating and angled corners make it attractive. 


By MIKE McNALLY 


back door—two in fact—set just 

inches above ground level. I 
wanted to hide the existing concrete 
pads by each door under a deck, but a 
conventional add-on would rise above 
my low thresholds, so I might have set- 
tled for an ugly slab patio instead. 

The solution: Raise a 14-by-28-foot 
deck just a fraction of an inch above 
grade on concrete footings, and float 
it over the pads. The beam and joist 
design would keep the deck low 
enough to fit under the doors. To dress 
up the deck and create maximum seat- 
ing, I shaped both outside corners. The 
built-in bench rail is topped with dou- 
ble 26 planks for a broad seat. An- 
other built-in bench doubles as a table. 
You can adapt my design to float over 
any size patio slab by adjusting the 
placement of the footer piers. 

Start construction by sinking the 
footers—except the four that will sup- 
port the angled corners—below the 
frost line. Remember to extend the 
footers only a hair’s breadth above 
grade, just enough to lift the pressure- 
treated lumber off the ground. You can 
position the four remaining footers, 
two on each side, after you’ve framed 
the rest of the deck. 

Next, attach a ledger to the house. 
Then set the inside beam (I used tri- 
ple 2x6 beams for my 28-foot run) in 
place on the footers. I didn’t tie to- 
gether the beams and footers; the led- 
ger and the deck’s weight will hold 
the structure in place. (If you live in 
an area that’s often hit by high winds, 
secure the beams to the footers with 
anchor plates.) Nail on joist hangers 
to attach joists to the ledger and beam. 
Lay the two remaining beams in place, 
and spike the three together. 


l ike many homeowners, I have a 
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Install the double 2 x 6 band joists, 
or headers, at the deck’s front. Again, 
use hangers to secure joists to the 
header and beam. With the deck par- 
tially framed, you're ready to install 
the angled corners. 

First, set the locations for the piers 
30 and 60 degrees from the center 


beam (see drawing). Now, cut the 2 


beveled-end band joists to butt over 
these piers, as shown, and nail the 
2x 6 members together with the bev- 
eled 4 x 4 posts backing up the joints. 
Beveling is best done on a 10-inch ra- 
dial-arm saw. If you haven't got one, 
you can either ask your local lumber- 
yard to do the angle cutting or plane 
the bevels by hand. 

To fit the posts into the beam-header 
or joist-header joints, set your saw for 
a 15-degree cut, then rip the post’s 
face. For the header-to-header inter- 
sections, you need to double-bevel one 
face. Keep the saw set at 15 degrees, 
and rip to a center line down the post's 
face. Then turn the board end-for-end, 
and bevel the other half. 

Next, install the joists that fan out 
from the center beam. Where they 
meet the band joist at a 90-degree 
angle, use joist hangers. When the 


angle was less than 90 degrees, I sim- 


ply nailed the joist’s outer end to the 
side of the post. This leaves these two 
joists offset, but won't show when the 
decking is applied. Then gang-nail the 
inner ends of these joists over the in- 
Side pier—there's no need to bevel 
them for a snugger fit. 

Now you're ready to install the deck- 
ing. I installed the planks at a 45- 
degree angle in the corners to create 
a pattern. To prevent the ends of the 
boards from lifting, I doubled up on 
the three center joists so that both 
sides of every butt joint were fully 
supported. 


NN" "C".."'""""'-C————-———-—»-————-— —— 


Start construction by laying out stakes 
for footings for the rectangular deck 
(upper photo). Position the beams on 
the footers so there's room to gang-nail 
joists from the angled corners. Drill be- 
fore nailing the headers to the posts in 
angled corners to prevent splitting. 
Four pre-drilled posts secured to the 


Be > 

joists with carriage bolts support the 
inner bench. The bench top rests on 
oversize cleats cut from 2x 6s. Install 
posts for the seat-rail every 5 ft. To sup- 
port 2x6 planks, attach 2x4s to the 
sides of each post, flush with the top. 
Insert blocking between the rails for 
more nailing surfaces. 


PHOTO BY GREG SHARKO 
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DRAWINGS BY CARL DE GROOTE 


Three ways to 


hold up a bank 


The weapons of choice: treated posts or timbers. Retaining 
walls of wood are less expensive than their masonry counter- 
parts, and you can pull off the job yourself without special skills. 


PHOTOS BY THE AUTHOR 


, FILTER FABRIC 


: ix, GUTER 
N 8' MAX, iJ 
[2 FACES OF 
TERM, 
VERTICAL 
V2"x 3! RE-BAR 
PINS (DRILL 


PILOT HOLES) 


DRAWINGS BY GERHARD RICHTER 
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7'PIN(DRILL LAY NEWSPAPER 


TO PREVENT 


CAP. PILOT 
er Pe ne "^ Exe HOLE) CLOGGING 
1 OR BACK With $PACEF- 


FABRIC 


DIG IN BOTTOM 


POST 2/3 DIA. RE-BAR PIN, 3° 


E Stacked pressure-treated posts 
form the author’s handsome zigzag re- 
taining wall. Base posts are pinned to 
the soil with reinforcing bars driven 
through pilot holes. Posts are pinned 
to each other with sharpened 7-in. car- 
riage bolts through pilot holes. At the 
ends of each wall the stacked posts are 
pinned to verticals, which are buried 
to half their total length. 


By BRUCE SHEPHERD 


one foot in every two, looming some 

15 feet overall. That meant my 
young children had no safe place to 
play and were frequently found cry- 
ing and dirty at the bottom of the 
bank. The obvious solution: a series 
of retaining walls with flat terraces 
between. But I knew that masonry 
retaining walls would be costly; my 
neighbor’s five-foot wall had cost more 
than $4,000. And I needed at least 12 
feet of height in all. 

Thus I went to wood. My research 
turned up several designs made of 
pressure-treated posts and timbers, as 
you see on this and the following page. 
I decided to use pine posts, stacked 
zigzag fashion, to form my walls. 
They were less expensive than tim- 
bers: Eight-foot-long posts cost less 
than $5 each. And the stacked zigzag 
design required no foundations or 
deadmen (horizontal anchors). 

To provide structural strength, I 
planned the angles where the points 
project (see photo) to be 30 degrees or 
less (from the horizontal if the line 
were extended across the base of the 
point). This design does require that 
the wall be built on firm soil; the hard- 
pan in my yard was just fine. 

I selected the largest posts for the 
base course, buried them about two- 
thirds into the soil, and spiked them 
to the ground after making sure that 
the tops were level. The posts gener- 
ally have a slight taper, so I laid them 
with the larger butts all at the same 
end in one course, and in the next 
placed the butts at the opposite end. I 
leaned the wall inward slightly to off- 
set any shifting during backfilling. 
Where posts had to be cut, I saturated 
the cut ends with a wood preservative 
at least three times. 

With this construction method, you 
have to fill as you build, and that 
quickly raised another question: what 
to do about those alternating gaps be- 
tween posts? First I tried wedging in 


i had a problem: My backyard rose 


TOPS CAN BE 
EVEN, UNEVEN, 
OR CAPPED 


PIKE AS 
W, GO 


RAILS m 
MIN. DIA. 


SOIL, anew 
OR CEMENT 


large rocks salvaged during my dig- 
ging. That was time—and rock— 
consuming. So I decided to use a poly- 
propylene fabric from Du Pont called 
Typar. It has impressive puncture 
strength, won't rot, lets water pass eas- 
ily, and can be stapled in place. I paid 
16 cents a square foot for it. To cap 
the tops of the walls, I used cedar 1 x 6s 


RAIL JOINTS 
.. BEHIND Poss, 
IF LONGER RAILS 
USED, STAGGER 
JOINTS 


SET POSTS 507° 
BELOW GRADE IF 


~CEMENT USED, 
IF NOT, INCREASE 
DEPTH 


GALV. SPIKES 


braced with wood blocks as needed. 

I built three walls, each about four 
feet high; each was stepped at least 
four feet back from the next lower 
wall. In less stable soil, the setback 
would have to be increased. (Local 
building codes should give you some 
guidance on this.) With fine-grained 
backfill like mine, it's necessary to put 


M NEWSPAPERS 


H A vertical post wall (above) can 
be built up to 4 ft. high with 4- to 5-in.- 
dia. posts (which must be 50% below 
grade). Each post is nailed to its neigh- 
bor (drawing above left) as it is placed. 
An alternative design (left) uses 5-in.- 
dia. vertical posts up to 4 ft. apart with 
smaller horizontals laid between. Ver- 
ticals should be set in cement at least 
50% below grade. 


TIES, Po OR 
LANDSCA\ 
TIMBERS. 


P-T 2x4 OR 
4x4 SPACER 
BLOCKS | 
EVERY 2’ 


SET EACH 
COURS 
BACK 2m 


PLACE DEADMEN Y] 
‘T'AT 8' CENTEI 


E Spaced timber wall at far left uses rail- 
road ties separated by 2x4 pressure- 
treated blocks, with each course set 
back from that below. Deadman Ts 
(above) are required to stabilize the 
wall if it is more than 3 ft. high. Spaced 
timber wall at left combines stacked 
4x4s and rock-covered terraces. 


six to 10 inches of drainage rock or 
compacted sand behind the Typar to 
stop soil particles from plugging the 
fabric. 

Ibuilt 180 feet of four-foot-high wall 
for about $800 (Canadian) worth of 
materials. It's been a couple of years 
since I laid down my tools, and I re- 
main pleased with the results. GS 
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Turn your router 
info a shaper 


This easy-to-build table enables an inexpensive router to do anything 
an expensive stationary shaper can, including cutting classic molding 
forms like ogees and ovolos, as well as tongue-and-groove joints. 


By R. J. De CRISTOFORO 
Photos by the author 


ersatile and inexpensive—that’s 
V Td describe a router. This 

often-overlooked tool can per- 
form a score of unexpected chores [“20 
Reasons Why You Need a Router,” PS, 
Jan.], everything from precision join- 
ery to adding decorative flourishes. 
Now you can expand that repertoire 
even further by building a free-stand- 
ing table that lets a router double as 
a stationary shaper. 

With an $80 router and this easy- 
to-build table, you can handle any 
shaping chore. And you can save the 
$450 you'd need to purchase a conven- 
tional stationary shaper. Secure the 
router in place and fit it with the ap- 
propriate bits, and you can make any 
number of classic molding forms such 
as Roman and reverse ogees, cove and 
bead, quarter round, and ovolo. You 
can also cut wedge-type tongue-and- 
groove joints and special joints for 
drawers. And you can do freehand 
shaping, just as you would on a regu- 
lar shaper. 

Of course, you can use a router as 
a shaper without the table. But there's 
often a gain in precision when you 
bring the project to the tool rather 
than the other way around. 

I designed the shaper stand to in- 
clude the best features of a standard 
shaping table (except for a switch that 
lets a regular shaper run in reverse): 
fences, guards, a fulcrum pin for free- 
hand shaping of curved edges, and 
miter-gauge capability for working 
with narrow boards. 

And unlike some commercial tables, 
this one is designed to accommodate 
any router. The only part of the stand 
that needs to be customized is the re- 
cess on the underside of the table, 
which has to be cut to fit the router's 
base. I chose to build in two drawers, 
which left me an easy-to-reach shelf 
for temporary storage. You may want 


98 | POPULAR SCIENCE 


Anything a regular shaper can do, a 
router attached to this shaping stand 
can match. Attach the router to the un- 
derside of the stand’s top (right) by 
driving screws from the top through 
counterbored holes. The recess, formed 
with the router, holds the tool’s base. 
For some router models, you may have 
to cut a special groove, as shown, to 
accommodate the D-shaped handle. A 
miter gauge enables you to make end 
cuts on narrow stock that can’t be safe- 
ly held by hand (above). Note the large, 
near-flush drawer pulls. 


Keep both fences in line for a partial 
cut (left). When cutting off a stock’s 
edge, slide the outfeed fence forward 
to support the wood after the cut. Al- 
ways feed from right to left and try to 
cut with the grain. The guard keeps 


to enclose that space, depending on 
your storage needs and work habits. 

Tve also included a convenient slot 
for an on-off switch. It’s there because 
it’s a good practice to keep the router 
running only when you're cutting. 
There's no reason to keep the ma- 
chine's ball bearings going at 25,000 
rpm unnecessarily. 

A tip on maintenance: Because the 
router is inverted under a table top, 


sawdust from kicking up. Set the 

to minimize the opening around the 
bit. Use a miter gauge (center) to move 
the work for an end cut. Do end cuts 
first when a piece requires four shaped 
edges. For freehand shaping (right), use 


it will probably catch more sawdust 
than it would under normal use. 
Check the router occasionally, and re- 
move any waste with a blower or small 
brush. 

Building the table is easy. I used 
fir for the members (see materials 
list), but you can substitute any hard- 
wood, such as maple or birch. Stick 
with pine for the drawers, however. 
Keep in mind that the door pull should 


MAKE. FULCRUM PING 


DETAIL A FROM 3/8" BOLTS 


NE 


DIAMETER TO SUIT 
BASE OF ROUTER. 


V2"x V2! 
RABBET 


bin 


ON DRAWINGS 


BEVEL EDGES 1/4" 1/2" GROOVE 
MATERIALS LIST 
KEY PART — NO.PCS. SIZE (IN.) MATERIAL. 
1 4 IWex2¥ex33 Fir 
2 Rail 6 li2x1/2x20 Fir 
3 Side 2 14x16x20 Hardboard 
4 Brace 2 14x12x14 Fir 
5 Shelf 1 Max17x19 Hardboard 
6 Guides 4 Wx%x 182 Fir 
7 Table 1 1%x21x24 Pine slab 
8 1 0.025 21 x 24 Aluminum 
DRAWER 
9 Front 2 %x7x18 Pine 
10 Side 4 Jx7x17 Pine. 
n 2 l4x16x17/2 Hardboard 
12 Back 2 ¥%x6x15¥% Pine 
13 Pull 2 Yex%x10 Pine 


a ball-bearing piloted bit. Brace the 
work against the fulcrum pin, and ad- 
vance it slowly to make contact with 
the bit. To shape narrow, curved pieces, 
do the work on wide stock and then 
saw off the part you need. 


be almost flush with the door face. The 
reason for this is simple: While you're 
using the shaper, you'll be moving 
around the table, with your eyes on 
the table top and workpiece, and you 
dont want to snag your leg on pro- 
truding pieces. I used a ready-made 
glued-up pine slab for the table top 
and covered it with Wilsonart’s deco- 
rative aluminum. You can use any 
kind of aluminum, however. us 


VA" x 3'4" 
SLOTS 


DETAIL C 


p 


MATERIALS LIST FOR 3/16"- 
IENSIONS NOT SHOWN 


HARDWARE 
14 Connector 6 +2 1¥2x 1¥2 Metal angles 
15 Screws 24 No.8x1 Round head 
16 4% Tut 

17 2% Nut 

18 Stud 2 ixa rod 
19 2% Fender washer 
20 25 Wing nut 

21 Fulcrumpin 2 3x24 Make from boit 
FENCE ASSEMBLY 

22 Base 1 lexSlex24 Fir 

23 Guide 2 1% x1%x 5% Fir 

24 Fence support 2 1i2x5x10 Fir 

25 Fence(1L,1R) 2 1x3/2x14 Fir 

26 Guard guide 1 1/2x3/ex8 Fir 

27 Guard support 1 1%2x5x10 Fir 


xi" 


GROOVE 
1/4"x 61/2" 


1/4" T-NUT 
(SET FLUSH) 


Í$ ALSO USED FOR THE FREE- 
HAND SHAPING GUARD 


DRAWING BY GERHARD RICHTER 


28 Shield 1 Wx5x8 Plastic glazing 
FREEHAND SHAPING GUARD 
29 Height block 1 llex5x5 Fir 
30 Shield 1 Vex]olax J 

14% Plastic glazing 
HARDWARE 
31 2% Inu 
32 Stud 2 xa 
33 4 ia Fender washer 
34 2 i4 Wing nut 
35 15 Tni 
36 Stud 1 5*5 Threaded rod 
37 15 Fender washer 
38 135 Wing nut 
39 Screws 6 No.9x1% Round head 
40 4 ex Square washer 
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Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


Poputar Science, 380 Madison Ave., New York, N.Y. 


10017. We'll pay 


$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 


MOUNTING BOLT- 


MACPHERSON STRUT: 


Strut checkup 


Many auto makers now insist that 
jouncing a MacPherson-strut-equipped 
vehicle at the fender will not accu- 
rately gauge the condition of the hy- 
draulic damper. Pros test drive vehi- 
cles to check suspension damping 
characteristics. Also, minor oil seep- 
age at the strut’s piston-rod seal is ac- 


ceptable. Such leaks may show up as 
dampness or dust stuck to the oil. Of 
course, struts with excessive leakage 
must be replaced. Finish your inspec- 
tion by making sure that all fasten- 
ers are securely tightened. Faulty 
MacPherson struts contribute to ex- 
pensive tire and suspension wear. 


An idea with pull 


To remove a broken axle shaft from a 
rear-wheel drive differential, try this: 
Twist a small loop into the end of a 
piece of strong wire. Now bend the 
loop to form a 90-degree angle. Slip 
the loop into the axle housing and over 
the broken shaft. Gently pull the wire 
to remove the shaft. 


Camshaft saver 


Lubrication of the camshaft before in- 
stallation can prevent premature fail- 
ure. Coat each camshaft lobe with 
special break-in grease, or use lith- 
ium grease as a substitute. Use SAE 
30-weight oil to lube each journal and 
camshaft bearing and the distributor 
drive gear. This procedure applies for 
both new and used camshafts. 


Belt-tension tip 


Each year, thousands of belt-driven en- 
gine components are damaged when 
inexperienced mechanics use pry bars 
against them to tension belts. On 
newer vehicles look for a half-inch 
square opening in the belt-tensioning 
bracket. This allows the use of either 
a torque wrench or drive socket, elim- 
inating stress on components. 


Red-hot tip 


Breaking off a bolt or stud can be a 
frustrating and time-consuming prob- 
lem. But removing broken bolts is easy 
if you own an arc welder. Place a large 
nut or steel bar over the threaded 
stud. Then, arc-weld the pieces to- 
gether. Allow to cool for about two 
minutes. You can then use the bar or 
a wrench to remove the bolt. 
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BEEN 


Router bits cut 
custom moldings 


Router bit set includes four different 
bits, plus instructions for making a va- 
riety of moldings like those above. 


If you want moldings that are at all 
out of the ordinary, you'll most likely 
have to make them yourself. I learned 
this the hard way recently when I 
redid my living room in frame-and- 
panel cherry wood. Take a look at 
the moldings available at most lum- 
beryards, and you'll find there's not 
much to inspire you. À typical selec- 
tion will include a few varieties of 
coves, half rounds, quarter rounds, and 
crowns. They'll be available in any 
wood you want—as long as it’s pine. 

One of the slickest ways I've found 
to make custom moldings is with the 
new Crown Molding Router Bit set 
from Sears. Included are four differ- 
ent bits. The bits will give you mold- 
ing profiles you can't buy, and you can 
make them in any kind of wood. Two 
are carbide-tipped cove bits: One has 
a A-inch radius, the other a full one- 
inch radius. The other two bits are a 
Steel V-cut bit and a steel bead-cutting 
bit. 

The four bits, used one after the 
other in different combinations of suc- 
cessive cuts, can create some intricate 
and unusual moldings, like those 
above. As the name of the set implies, 
it's designed especially for cutting 
crown moldings, but they're not the 
only type you can make; let your imag- 
ination guide you. 

The best way to use the bits is with 
your router mounted on a router 
table. Feeding the stock into a table- 
mounted router is much easier and 
more accurate than trying to secure 
the stock and feed the router by hand. 
The mounting jig needn't be elaborate. 
Using scrap wood, you can construct 
a simple boxlike affair with an adjust- 
able fence that will do the job just fine. 

The Crown Molding Router Bit set 
is listed in the Sears tool catalog 
(catalog No. 9-21255) and sells for 
$40.—A. J. Hand 


Since Father's Day is approaching, we hope you'll consider Jack Daniel's for your dad. 


LUNCHTIME IN THE HOLLOW usually 
finds someone at the limestone cave spring 
Jack Daniel picked a century ago. 


When Mr Jack picked our spring he didn't 
realize he was getting a good lunch spot too. 
He picked it because it runs at 56 degrees 
year-round and it’s completely iron-free. (Iron, 
you see, is the natural enemy of = 
This water and charcoal 
mellowing account largely 
for Jack Daniel’s 
smoothness. After a sip, 
you'll know Mr. Jack did all 
right when it came to 


picking springs. 
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80-90 Proof Distilled &Bottied 
By Jack Daniel Distillery 
Lem Motiow, Proprietor 

Lynchburg. Tennessee 


CHARCOAL MELLOWED FOR SMOOTHNESS 
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“Only NordicTrack provides 
the same superior fitness 
building benefits as 

real X-C Skiing." 


On Te 


8 time Nat'l X-C 


s 
Scientific Tests Rank 
NordicTrack #1 


In tests of exercise effectiveness at 
Oregon Health Sciences University, 
NordicTrack was found significantly 
superior to the exercise bike, the 
rowing machine and other exercisers. 


Rank of Effectiveness 


1. NordicTrack X-C Ski Exerciser 
2. Exercise Bike 

3. Rowing Machine 

4. Shuffle Type Ski Exercisers 


NordicTrack's higher oxygen usage 
score shows that more muscle mass 
is involved in the exercise and more 
calories are being burned. This means 
you build your own fitness faster and 
with less effort on the NordicTrack. 


Better Than Exercise Bikes 
NordicTrack's skiing motion more 
uniformly exercises the body's major 
muscles for a more effective workout. 


More Effective and Safer 

Than Rowing Machines 
NordicTrack's resistance is propor- 
tioned according to the individual 
muscle strength —no major muscles 
are over-stressed or under-worked. 


Superior to Other Ski Exercisers 
Other ski exercisers use less effec- 
tive frictional resistance with a 
resulting calisthenics-like feeling. 
NordicTrack's unique flywheel 
provides more effective inertial 
resistance for a life-like feeling of 
smoothness and continuity matched 
only by real skiing. 


* Burns Up To 600 Calories 
per 20 Minute Workout 


Free Brochure. Call 


800-328-5888 


Minnesota 612-448-6987 


Nordic rack 


© PSI 1986. 
141PS Jonathan Blvd., Chaska, MN 55318 
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Miss Liberty’s rescue 


[Continued from page 72] 


task. “We had to measure every mem- 
ber and determine the size of every 
nut and bolt," said Edward Cohen, 
Ammann & Whitney's managing part- 
ner on the project. (Cohen, whose par- 
ents passed by Liberty as immigrants 
from Lithuania, watches this project 
closely. He keeps the cross hairs of a 
transit trained on the statue from his 
office window in lower Manhattan.) 

The investigators installed anemo- 
meters to measure wind speeds, and 
strain gauges to measure changes in 
the tension, contraction, and stress of 
the structure. They checked the thick- 
ness of the copper skin with ultrasonic 
calipers. These measure the rate at 
which sound passes through a mate- 
rial and convert that to a linear di- 
mension. Only about five percent of 
the copper had worn away, the tests 
showed. 


Skin flicks 


In the back of a construction trailer 
at Liberty's base, Gregory Smyth, a 
ceramics engineer and materials re- 
search coordinator for GSGSB, pointed 
to a bookshelf holding 14 hefty tomes. 
“I did a skin survey,” he told me, pull- 
ing one volume from the shelf and 
opening it on the table. It was a photo 
album full of close-ups of the statue's 
exterior. Smyth was dressed appropri- 
ately for his job, wearing jeans, a hard 
hat, and a bright red sweater with a 
knitted-in image of Miss Liberty's head 
and torch. 

“I climbed over every square inch 
of her and photographed every copper 
plate," Smyth related proudly. He cat- 
egorized and coded the damage he 
found: tar stains, rust stains, rivet 
holes, and tears. He found "organic 
deposits," his term for what the birds 
left behind. There was graffiti on the 
statue. One romantic vandal had writ- 
ten: "Alone with the Statue and God, 
Christmas 1978." 

There was a bird's nest in her left 
sleeve. "A big one," Smyth noted, in- 
dicating a full circle with his arms. “I 
think it was an eagle.” He grinned. 

But for the most part, the copper 
skin was in excellent health. New riv- 
ets would have to be put in to plug 
empty holes. The copper needed a light 
washing. And a few tears and cor- 
roded areas—including the end of her 
nose—would have to be cut out and 
replaced (see photos and captions). 

Liberty’s iron support structure was 
a big question mark. “No one alive 
that I know of has ever designed a 
structure of this magnitude in iron,” 
said architect Hayden, an imposing, 
solidly built man who wears a full, 
reddish-brown beard. 

Because fatigue problems usually 
start at rivet holes, the investigators 


removed some rivets and touched dye 
to the holes to see whether tiny cracks 
would thus be revealed. They took 
X-rays, looking for cracks and voids. 
Finally, they removed some pieces for 
laboratory analysis. 

“The iron used is called puddled 
iron,” I learned from Patrick DiNapo- 
li, project manager for Ammann & 
Whitney. “It’s similar to wrought iron 
but has a lot of inclusions—impurities 
that formed when the iron was forged.” 
Tests at a Parisian laboratory, CETIM, 
and at Lehigh University, in Bethle- 
hem, Pa., subjected the samples to 
hammer blows to test the iron for brit- 
tleness. Scanning-electron micro- 
graphs were taken to see how the nu- 
merous inclusions affected the spread 
of cracking. It turned out they were a 
benefit: They kept cracks from run- 
ning straight through the material. 

Correlating test results with wind 
speeds, the engineers concluded that 
metal fatigue was not a problem. “Pro- 
viding we don't have other problems, 
like corrosion, we can expect a lifespan 
greater than two thousand years," Di- 
Napoli said. 

The iron armature bars, though, 
had suffered serious corrosion. “If you 
put iron and copper together with a 
little moisture, you get a battery,” 
Cohen pointed out. Electrons flow from 
the iron to the copper, and gradually 
the iron corrodes. Liberty had leaked 
from the start. Visitors had exacer- 
bated her problems. 

“The interior was not designed for 
visitors,” Hayden said, “but on the day 
it opened it was the world’s tallest 
structure, so everyone wanted to go 
inside.” Visitors trooped through, at a 
rate of up to 8,500 a day in recent 
years, adding moisture to the air and 
condensate to Liberty's woes. 

Eiffel (or someone) had anticipated 
the problem of galvanic corrosion and 
used asbestos dipped in pitch to iso- 
late the iron from the copper. But it 
had worn away long ago. 

As much as half of the thickness of 
many armature bars was corroded. In 
places, rust had swelled the iron bars, 
jamming them against the skin and 
supporting saddles. Thus the system 
Eiffel had designed to slip and slide 
with wind and temperature changes 
was frozen in spots. In places, the 
rusting armature had put so much 
pressure on the copper saddles that 
they ripped the rivets out of Liberty’s 
skin. That left holes that let in even 
more water. 

Hoping to plug her leaky seams, 
Liberty’s early custodians painted her 
with coal tar. Succeeding generations 
smeared layers of paint over that. “As 
good as the intention was, that added 
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to the problem,” said Hayden. The 
coatings trapped water in pockets that 
maintenance workers couldn't see. 

The prognosis: All of the 1,350 ar- 
mature bars, the splices that join 
them, and the flat bars that connect 
them to the secondary framework 
would have to be replaced. 


Birth defects 


The most intriguing flaw the inves- 
tigators found was in Liberty’s right 
shoulder. Somehow the support for the 
right arm was moved 18 inches to the 
right and forward of where Eiffel in- 
tended it to meet the central pylon (see 
diagrams). “That created a lot of eccen- 
tricity and high stresses,” Hayden said. 

Likewise, the five iron arches that 
support the head are offset by two 
feet. Only three of them were con- 
nected to the pylon at all. 

Debate raged over where and why 
the structure went awry. “Naturally, 
the French said it was built right in 
France, but the Americans screwed it 
up when they reassembled it,” Hay- 
den related. The statue was assem- 
bled in Paris and presented to the 
United States minister to France on 
July 4, 1884. Then it was disassem- 
bled and shipped to New York. 

At first Hayden agreed. But recent 
research has convinced him other- 
wise. “I think when Bartholdi finally 
saw the whole thing assembled he 
said, ‘Oh my God, it looks awful.” 
Hayden demonstrated by thrusting 
his right arm in the air, his shoulder 
smack against his beard. **We've got 
to move the arm out and forward.” 
Hayden moved his to mimic the stat- 
ue's actual stance. 

According to this theory (which most 
restoration experts seem to buy now), 
someone cobbled the structure to ac- 
commodate the new position of the 
head and arm. “It’s clear Eiffel had 
nothing to do with the modifications," 
Hayden maintained. "They are so im- 
pure; it's amazing the thing stayed 
up." 

Previous attempts to strengthen the 
shoulder joint with steel bracing had 
improved it. But the investigators 
found that one of the box trusses 
lacked critical diagonal bracing. "It's 
like a box with one side cut out," Hay- 
den explained. “If you turn it upside 
down and stand on it, it will hold. But 
if you grab it and try to twist it, it 
twists easily.” 


The fixings 


With her physical complete, Liber- 
ty’s restoration team began planning 
for her repair. Ammann & Whitney 
proposed two schemes to repair the 
shoulder. Scheme one was to remove 
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what was there and rebuild the con- 
nection as close to Eiffel’s plan as pos- 
sible (see sketches). Scheme two called 
for adding members to strengthen 
some of the bars that were added in 
a 1932 repair job, adding new mem- 
bers to carry the load more directly 
to the central pylon, and adding a 
steel plate to close the open side of 
that box truss to eliminate the tor- 
sional problems. 

“From an engineering point of view, 
scheme one was much more satisfy- 
ing,” Cohen said, “but that's not what 
was done.” Hayden, who doesn't mince 
words, explained: "The Park Service 
felt the flaw was part of the statue's 
history and wanted to preserve what 
was there—even if fools were involved." 
The head arches were similarly 
strengthened and anchored to the cen- 
tral pylon. 

The most arduous task of the resto- 
ration was replacing Liberty's cor- 
roded rib cage, consisting of 1,350 
armature bars and their connecting 
splices. Even deciding what metal to 
use involved considerable research 
—and debate. "There was a lot of sen- 
timent for copper," Hayden said, “be- 
cause it would eliminate future gal- 
vanic corrosion." But copper is so soft 
that to handle the stresses, it would 
have be heavier than the iron bars. 
The restoration team was afraid that 
might trigger unknown problems. “A 
cardinal rule of historic restoration is 
that if something has worked for a 
hundred years and you don't know 
why, don't change it," Hayden com- 
mented wryly. 

Eventually the team narrowed the 
choice to two alloys of stainless steel: 
a low-carbon variety called 316L and 
ferralium, an alloy used by the Brit- 
ish Navy. The superior corrosion re- 
sistance of ferralium was a big plus, 
but working the stuff was a problem. 
“When you hammer it, it becomes brit- 
tle," GSGSB's Bellante explained; 
“then when you anneal it to remove 
the brittleness it loses its corrosion 
resistance." 

Hayden spoke of another drawback: 
“You bend it to the shape you want 
and as soon as you take the pressure 
off, it springs back.” Thus the plan- 
ners chose the 316L stainless steel for 
the complicated armature bars and 
splices, and the ferralium for the flat 
bars. The flat bars didn't require much 
shaping, and ferralium's springlike 
properties made it ideal for them. 

But how do you twist and bend 
stainless-steel bars into the compli- 
cated shapes of the iron originals, each 
one unique? An art-restoration com- 
pany, P. A. Fiebiger, teamed up with 
a steel contractor, Nab Construction 
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regardless of size or weight. 
Height and resistance adjustable. 


For a Free Brochure call: 

TOLL FREE 1-800-328-8995 
In Minnesota 1-612-474-0992 

Fitness Master, Incorporated 

1387 Park Road Dept. PO 
Chanhassen, Minnesota 55317 


TOTAL SYSTEM FOR 


Simulates cross-country skiing, 
regarded by fitness authorities 
as the top cardiovascular 
exercise. Rated 
higher than jogging, 
j swimming, biking 
/ or rowing. 
* Fluid motion — no jarring impact on 
bones and joints. Avoids running 
related injuries. 
© Excellent for weight control 
and body tone. 
* Stable, unit rests flat on floor. 
Lightweight for portability. 


Weighs only 35 Ibs. 


* Easily stored. Folds to 5 inch 
height. Slips under a bed or 
stands upright 
in closet. 
* 30 day home trial. 
2 year warranty. 


Miss Liberty's rescue 


Continued 


Corp., to tackle the job. They consid- 
ered all kinds of high-tech approaches 
but wound up doing it the old- 
fashioned way: by eye. 

They would brace an area inside the 
statue, remove one bar, take it to the 
work pavilion at the base of the statue, 
then use it as a pattern to form a re- 
placement in stainless steel (see pho- 
tos). They removed only four bars at. 
a time, and never left a gap for more 
than 24 hours. 

The restoration team used Teflon 
polymer resin tape between the cop- 
per and stainless steel. "Those two 
metals are close enough on the elec- 
trolytic scale that even without insu- 
lation, it would take a thousand years 
for the stainless to see the damage the 
iron did in a hundred years," said 
Hayden. Nevertheless, they taped on 
the Teflon. Being slippery, it also en- 
sured that the new armature would 
slide freely in the copper saddles. 


Liberty's strippers 


With a little scraping and testing, 
the restorers found that the statue's 
copper interior had seven layers of 
paint over two coats of tar. They con- 
sidered chemical removers. But they 
had to avoid air pollutants and po- 
tentially explosive chemicals: The 
cramped interior was crawling with 
workers. 

Two Park Service staffers, Frances 
Gale (an architectural conservator) 
and John Robbins (a historical archi- 
tect) proposed freezing off the paint 
by spraying it with liquid nitrogen at 
minus 350 degrees F. As far as any- 
one knows, such a technique had never 
been used before. It worked splendidly. 
"That cold spray shrunk the paint and 
it pulled away from the coal tar," Bell- 
ante told me. "All seven layers came 
off at once.” 

The coal tar itself was a different 
story. They tried various chemicals, 
but all left some residue that would 
react with the copper. They tried blast- 
ing with different materials. “Ground 
walnut shells were too hard," said 
Bellante. "They caused too much cop- 
per loss. Chopped corn cobbs were too 
soft, and didn't remove the tar" Fi- 
nally, someone suggested common bak- 
ing soda. It was just right: It took off 
the tar, but if there was copper loss it 
was imperceptible. 

It did cause one problem, however. 
Some of the soda got outside the skin, 
and when it rained the green statue 
started turning blue. 


Carrying the torch 


On July 4, 1984, the torch the Statue 
of Liberty had held for nearly 98 years 
was carefully lowered by a special der- 
rick rigged from a corner of the scaf- 

Continued 


Tufoil® technology works. . . 


YOUR CARS ENGINE 
WILL WORK BETTER; 
LAST LONGER WITH TÜFOILE 


— you'll spend less to 
run the car you now own. 


Patented Tufoil Technology, using PTFE 
increases engine life...does much more! 
Tufoil with polytetrafluoroethylene (PTFE) 
improves horsepower and MPG while dras- 
tically cutting engine wear and repair bills. 
How? By dramatically reducing your 
engine’s internal friction and operating 
temperature. Now you can get much longer 
life from your car's engine and save hun- 
dreds on gas. Many Tufoil customers are 
reporting astonishing performance results! 


heres more proof! 


„that Tufoil® is 

Y better than other 
lubricants. . „the list 
keeps growing. 


1. Six US. and a number of foreign patents 
have been awarded to Fluoramics for Tufoil® 

more are pending. 

2. Independent laboratory tests throughout the country and throughout the 
world have proven Tufoils® claims of making your car's engine run better, 
smoother, cooler. 

3. In Canada, government tests show a big improvement in low temperature 
starting for gas and diesel engines with Tufoil* (5% fuel savings) 

4. In Australia, researchers at the University of New South Wales reported 
fuel savings of up to 7%. 

5. In Israel, Scientists at the Technion Research Institute found Tufoil a relia 
le lubricant for scorching desert driving. Save fuel too (4%) 

6. In Texas, stationary engines used to pump natural gas are lasting more than 
twice as long and running cooler on hot sunny days when Tufoil® is used. 

7. In New York State, the maintenance engineer at a major automobile 
manufacturer reports in-plant propane fueled lift trucks’ engine life is 
doubled when Tufoil* is used 

8. More and more police departments and racing drivers are switching to 
Tuloil* to save engine wear and fuel for faster friction-less starts. 


9. We've had many customers tell us Tufoil* gives astonishing improvements 


to their engines. Over the life of your car, this translates into thousands 


of dollars saved and tens of thousands of extra miles added. 


cold weather, your engine will start quickly 
and easily—even in sub-zero temperatures, 
so your battery works less and lasts 
longer. Whether you drive long distances 
at high speeds. . . pull heavy loads. . .or 
stop-and-go in city traffic, Tufoil® protects 
your engine best. It's the most sophisticated 
engine lubricant ever developed for your car. 


Most engine wear and damage occurs 
during starting. This is where Tufoil 
really makes the difference. 


Driving causes only a small percentage 
of the wear on your car's engine; most 


hart shows how Tufoil 
improves your engine. 


EST occurs during starting—that crucial "oil- 
less" period before your oil has circulated 
sufficiently to work. With Tufoil, internal 
engine parts are protected even while the 
rest of your car's oil is still settled down 
in the sump. 


A-New Car 

B- Performance after break-in period 

fe Performance declines with age and mileage 
Dramatic improvement with Tufoil 


Tufoil turns your motor oil into a 
super lubricant, protecting all internal 
engine parts. 

Your car will respond better, start quicker, 
accelerate faster, climb grades more easily, 
idle smoother...and you'll notice the results 
the first time you use it. Tufoil is the next 
best thing to engine insurance! 

In any weather, throughout their entire 
performance range, engines with 
Tufoil run easier. 

In hot weather, Tufoil's® remarkable 
friction-reducing formula keeps engine 
temperatures lower to prevent overheating. 
Two independent test labs have shown in 
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TRY TUFOIL FOR 30 DAYS 

OR 1000 MILES 
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proof of purchase with a note and we'll 
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Questions asked. 

Send for Tufoil today. Try it RISK FREE 
and prove for yourself the amazing increase 
in your car's performance. Fill in the coupon 
today. Or call TOLL-FREE 1-800-922-0075. 
24 hours a day. (In New Jersey, call 
201-825-8110). 
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Miss Liberty’s rescue 


Continued 

folding. The restoration team decided 
that the new one should replicate Bar- 
tholdi’s original gilded, solid-copper 
torch rather than the windowed bea- 
con it had become. With modern light- 
ing a gilded torch would look impres- 
sive at night. It would sparkle in the 
sun as well. Most important, a solid 
torch would be easier to make water- 
tight. 

Ten French artisans, from the Métal- 
liers Champenois of Reims, France, 
came to New York to make the new 
torch and flame. They used the same 
ancient technique employed by Liber- 
ty’s makers: a variation of repoussé. 
Copper plates were hammered and 
rubbed on their reverse side to take 
the form of a negative mold (see pho- 
tos and captions). 

On November 25 the new torch was 
hoisted into place. “Everyone’s chest 
went out,” said Bellante. “There were 
some tears; it was a very personal 
experience.” 

The Statue of Liberty has always 
been inspiring outside, but not always 
inside. Her copper skin is an excel- 
lent conductor of heat, so tempera- 
tures often fell below freezing in win- 
ter and would climb to 120 degrees F 
in her crown in summer. With hun- 
dreds of visitors inside, carbon diox- 
ide built up to unhealthy levels. 

“How do you heat and air condition 
an uninsulated copper shell a hundred 
fifty-one feet high and thirty-five feet 
in diameter?” Ammann & Whitney's 
Cohen asked rhetorically. His firm’s 
answer: Instead of trying to control 
the temperature in the entire space, 
they would direct tempered air to 
where the people are. Ducts, hidden 
behind the legs of the central pylon, 
will direct heated or chilled air toward 
the circular stairs. More will be ducted 
to the crown platform through the ex- 
isting 16-inch column that’s the cen- 
ter of the stairs. To keep the carbon- 
dioxide level down, Liberty will have 
an electric eye that will count visitors 
and feed the information to a com- 
puter, which will control the ventila- 
tion rate. 

The spiral (actually helical) stair, 
infamous to some who have climbed 
its 171 steps, will remain, though a 
new stainless-steel balustrade and 
treads will spruce it up. “The Park 
Service gets letters from people eighty 
years old who remember that gruel- 
ing climb,” said Hayden. “We decided 
it wasn't our job to take that experi- 
ence away from future generations." 

Thanks to laser surveying equip- 
ment and computer design, the engi- 
neers found room for a tiny rack-and- 
pinion elevator beside the stair. Just 
big enough for two people, it's primar- 
ily for maintenance and emergency 


evacuations. "Before, if you fell ill on 
the stairs, the Park Service would 
have to empty out that spiral and 
send up a couple of huskies with a 
stretcher: a canvas with two poles and 
a sock in the bottom," Hayden told 
me. "They'd put you in the sock, hoist 
the stretcher outside the balustrade, 
and haul you to the bottom." 

Liberty's pedestal, designed by 
American architect Richard Morris 
Hunt, was the largest concrete struc- 
ture in the world when it was poured. 
Over the years, it has been altered 
even more than the statue. Now a con- 
crete elevator shaft, staircase, and two 
concrete platforms have been removed 
to bring back the original openness 
and monumentality. At the pedestal's 
base, a new set of bronze Centennial 
Doors—with 10 bas-relief panels com- 
memorating the trades, tools, and 
artisans who worked on the restora- 
tion—will welcome Liberty's guests 
when she reopens July 5. 

A museum in the base will house 
(among other things) Liberty's old 
torch and the American Society of 
Civil Engineer's computer display, 
which includes the program where 
wind overpowers the statue. A new hy- 
draulic glass-walled elevator will take 
visitors from the base to the balcony 
level just below the statue. 
Designer lighting 

The Statue of Liberty even has new 
lights developed exclusively for her. 
Lighting designer Howard Brandston 
worked with General Electric Co. re- 
searchers, who came up with two new 
metal-halide lamps that radiate at 
different color temperatures: the warm 
lamp at 3,800 Kelvin and the cool at 
5,200. (The color temperature is de- 
termined by the precise chemical 
makeup of the halides, compounds con- 
taining iodine.) The warm lamps will 
provide general lighting, and the cool 
ones will fill in the shadows. Oper- 
ating an average of 12 hours a night, 
the new lights are expected to cost 
$6,000 per year to operate. The old 
lights, installed in 1976, cost $22,800 
a year. 

On July 3, President Reagan is to 
push the button that will turn on Lib- 
erty's new lights, marking the official 
unveiling of the restored statue. It 
will be a moment of triumph for all 
who participated in the project. There 
may be twinges of sadness, too. Sel- 
dom does a restoration job command 
the emotional response of this one. 
But another team may have another 
go at her—in another 100 years. 
“There'll be a bicentennial restoration 
of the Statue of Liberty,” says Amman 
& Whitney’s Cohen. “You can bet on 
it? us 
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New 165-page hard-back tells 
you all you need to know to 
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Now you can complete dozens of 
projects from making simple side- 
walk repairs to building a foundation 
or wall. Detailed illustrations 
photographs, drawings and diagrams 
lead you step by step. All 
necessary tools and materials are 
listed. Available at your home 


center, hardware or building supply. Or send $7.95 
to QUIKRETE*, RD 1, Box 276, New Ringold, PA 17960. 
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project. Dozens to select 
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| Body language 


[Continued from page 78] 
blood-pressure machine. And another 
time, right in the middle of a rush 
when we needed wine, it was dead. 
We couldn't figure it out. Well, it's 
hooked up to a computer in the man- 
ager's office, and it turned out that 
the hotel’s owner had been in earlier 
and unwittingly pulled the plug to run 
his slide projector" Then he grinned. 
*He's a big guy—about six-nine—so 
nobody said anything to him." 


The eyes have it 


The system with perhaps the big- 
gest potential is the EyeDentify de- 
vice mentioned earlier. Although the 
most costly of the systems, it is highly 
reliable and easy to use. Introduced 
in 1984, it was developed by Robert 
Hill, now a consultant to EyeDentify, 
after he learned from his father, an 
optometrist, that the vascular pattern 
in each person's retina is unique. 

Look into the machine's eyepiece 
and focus on an alignment spot, and 
a low-power infrared light beam scans 
the retinal pattern in your right eye. 
The resulting waveform is then digi- 
tized as the ID template. Unlike fin- 
gerprints, which can be damaged or 
obscured by dirt, the environment in- 
side the eye is extremely stable, and 
nothing short of certain medical con- 
ditions, such as diabetes, alters its 
pattern. But what about that beam 
scanning your eye? 

"You get more light in your eye 
when you open the refrigerator door," 
explains Louise Lawson, EyeDentify's 
international marketing coordinator. 
The IR light used is similar to that 
used in a TV remote control. 

The retinal, fingerprint, and hand 
systems can all be used in high-secur- 
ity applications. If extreme security 
isn't necessary, other potentially less 
expensive biometric systems, based 
on the voice or on the dynamics in- 
volved in signing your name, may be 
appropriate. 

One player in the voice-analysis 
game is a company called Ecco. Its 
wild card is a system that measures 
the way a person speaks using algo- 
rithms based on linear predictive 
coding. It is said to have worst-case 
Type I and II error rates of 1 and 0.1 
percent. 

A voice-analysis program is also 
being pursued by Texas Instruments. 
"It's an experimental system we use 
to gain access to our main computer 
center," says John Campbell of TI. 
"The machine stores the voiceprints 
of twenty words for each person. To 
gain entry, the person must say four 
random words that the machine se- 
lects. We've been working on it for five 
years, but it's still not ready" 


"The problem with the voice is that 


it’s too variable,” says consultant 
McCrie. “IBM and Western Electric 
have worked on voice analysis, but it 
has gone nowhere. It can work for low 
security applications, but the technol- 
ogy hasn't been satisfactory.” 

Signature dynamics is another story. 
Two companies, Confirma Technology 
and De La Rue, claim to have viable 
systems almost ready for marketing. 
With error rates in the two- to three- 
percent range, they would be used for 
credit-card and automatic teller appli- 
cations. What the systems measure 
has nothing to do with a signature's 
appearance, but with the forces gen- 
erated by the holder of the pen. 

“We use an instrumented pen con- 
nected to a microchip strain gauge, 
which can provide a computer with 
pitch, roll, and yaw data, as well as 
force information in the x, y, and z 
directions," says Herb Lechner, presi- 
dent of Confirma. “To enroll someone, 
we take six signature samples to reach 
a threshold level for comparison. We 
started out taking forty-four measure- 
ments of each signature, but it turned 
out that taking only twenty was bet- 
ter. The additional measurements de- 
tracted from the predictability. We also 
hired convicted forgers to try to break 
the system, and concluded that the 
system is solid." The next step: a test 
with Visa International. 

Dave Carr, director of signature 
verification for De La Rue (sister com- 
pany to Printrak), explained his sys- 
tem's approach this way: "Our unit 
uses a writing tablet with a sensing 
pad underneath, so you can use any 
writing instrument. We take between 
six and nine signatures to get a rea- 
sonable average, and the data we ex- 
tract is digitized into forty bytes. This 
can be stored in a magnetic-stripe 
card, smart card, or host computer. 
The Metropolitan Police Labs in Lon- 
don ran forgery tests on the system, 
and we've collected 15,000 forgery 
tests ourselves. We're working with 
MasterCard to set up a test program." 

The main obstacle to the widespread 
acceptance of biometrics, according to 
McCrie, is cost, which now runs from 
about $3,500 per terminal for a fin- 
gerprint reader to $12,000 for a reti- 
nal scanner. 

“To be successful,” he says, “a bio- 
metric system must be reliable, con- 
venient to use, and inexpensive, which 
means high reliability for, say, under 
$1,000 per reader" 

“Right now, most biometric systems 
are in military applications because 
of their expense,” says Greg Gurican, 
a security consultant for Cygna En- 
ergy Services. “But in ten years these 
things are going to be much more 
widespread and much cheaper" Hs 


Provides accurate 90? drilling, 
IE drilling, and automatic 
centering. 

Makes fast work out of jobs 
like drilling round stock and 
countersinkin. 

Steel and aluminum alloy with 
bronze bushings. 


About Se 
$20 » 


Available at Leading Retailers or Contact 


Portalign 


P.O. Box 80547 * San Diego, CA 92138-0547 
(619) 297-7750 


Independence! 
New Rascal Front Runner 


Medicare 


Gives You Instant 
Electric Mobility! 


Heaviest piece is just 23 Ibs. 
(Guaranteed to pack easily in your car's 
trunk or back seat. Now when you get to 
the store you can do your shopping right 
from your 3-wheeler in style and comfort. 
30-DAY MONEY BACK GUARAN- 
TEE. Send the coupon below for a Free 
Color Catalog and special Introductory 
Prices or call Toll-Free: 


ly s 
= 1 Mobility Plaza, Sewell, NJ 08080 
= Name 
a Address 
s 
= Phone 


MUST LIQUIDATE 


Commodore Compatible 
Total Telecommunications™ 


Factory New! 
First Quality! 


FCC 
Approved 


© Access the stock market, take 
college classes, do your shopping, 
and a whole lot more! 

* For Commodore 64K or SX64! 

* Has modular jacks for quick, easy 
hookup to your phone system! 

* Works on TouchTone® and Rotary 
(Pulse) dialing system (not PBX)! 


Liquidation due to an overstock! This single 
communications package connects your 
Commodore 64K or SX64 for on-line telephone 
use. No special computer knowledge is required. 
Super-intelligent software is completely menu- 
driven! 

Features: 30K software buffer. 300 Baud, auto 
dial, auto answer helps eliminate complex mo- 
dem steps. Works on Tone and Rotary phone 
systems (not on PBX). Upload and download of 
text, programs, data files. Prints or stores 
downloaded files. Captures and displays high 
resolution, mapped graphics files. Color selec- 
tion menu. Connect-time clock keeps track 
of log-on time. ASCII or Commodore charac- 
ters. Smooth screen rolling. Includes 6-ft, mod- 
ular phone cord. Equipment needed: C64, Moni- 
tor, and disk drive or SX64 

NOTE: Price includes trial subscription to over 52 
data base services for vast information. Initial sign- 
up fee is FREE. All you pay is the on-line time you 
use, plus monthly rate. 


Mfr. List:3109.95 
Liquidation 


Item H-1191-3646-007 Ship, handling: $4.00 


Sales outside continental U.S. are subject to special. 
conditions. Please call or write to inquire. 


Toll-Free: 1-800-328-0609 


No delays in orders, 


C.0.M.B. Direct Marketing Corp. Item H-1191 
14605 28th Ave. N./Minneapolis, MN 55441-3397 


Send... Modemís) Item H-1191-3646-007 at $19 each 
plus $4 each for ship, handling. (Minnesota residents add 
656 sales tax. Sorry, no C.O.D. orders.) 


O My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck.) 


Charetomy;OVISA* — D MasterCard, 
Acct. No. Exp —L—— 
PLEASE PRINT CLEARLY 

Name 

Address. 


C.O0.M a B. Direct Marketing Corp. 


Authorized Liquidator 
14605 28th Avenue North 
Minneapolis, Minnesota 55441-3397 
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Wordless Workshop 


By ROY DOTY 


50 to Eric Rasmussen of Eagle River, Wis. 
(with Social Security No.) to Wordless, Port 
Ave.. New York, N.Y. 10017. Only purcha: 
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Security Sale! 


Save *16.35 on Radio Shack’s 


Safeguard your loved ones and your valuable pos- 
sessions with this perimeter system for professional 
home protection. It includes all you need for do-it- 
yourself installation. You get an Alarm System 
Panel with comprehensive manual on planning, in- 
stallation and operation, 100 feet of Wire, high- 
security Key Lock, four Magnetic Switches for 
windows or doors, and an Electronic Siren. 


The system features two loops. One activates the 
alarm instantly, the other provides adjustable 0-45- 
second entry and exit delays. The alarm shuts off 
after five minutes, then resets automatically. An al- 
ways armed "Panic" circuit lets you manually trig- 
ger the alarm in emergencies. 


Complete Home Alarm System 


All for Only 


12995 


Reg. Separate Items 146.30 


System status is shown on four LEDs. Power-on 
and arm/memory indicators assure you that the 
system is armed and working. Battery-low LED 
shows status of the automatic battery backup sys- 
tem, and a Loop LED lets you know if a window or 
door was left unprotected. There are battery and 
bell test buttons for added security. 


Of course, you can expand your coverage anytime 
by adding Radio Shack's other security devices, like 
an emergency strobe light or glass breakage detec- 
tors. You can even add up to ten arm/disarm key 
switches for different entrances. Come in today and 
see our entire security line for home and car. Bring 
your Radio Shack/CitiLine® card. 


Radio Shaek 


A DIVISION OF TANDY CORPORATION 
Prices apply at participating stores and dealers. UL listed AC operation. Batteries extra. 


COMMODORE 64 
COMPUTER 


(Order Now) 


5139*?* 


C128 COMMODORE 
COMPUTER 


(Order Now) 


'$ 05 
2 2 amanah 


COMMODORE 64 
SYSTEM SALE 


Commodore 64 Plus $30.00 S&H 
Com. 1541 


Disk Drive $ 
14" Color 
Monitor 


With $59.95 Timeworks Wordwriter 
* C128 Disks 79* ea.* PLUS FREE $49. Wordprocessor savings applied 
* Paperbock Writer 64 $39.95 Adventure Program * 340K 1571 Disk Drive $259.00 


* 10" Comstar 10X Printer $148.00 * Voice Synthesizer $39.95 
y! 


* 13" Color Monitor $149.95 * 12" Monitor $79.95 
CALL BEFORE YOU ORDER SPECIAL SOFTWARE COUPON PRICES MAY BE LOWER 


COMMODORE 64 COMPUTER $139.95 RE n SPECIAL SOFTWARE DISCOUNT * C128 COMMODORE COMPUTER $2: 
You poy only $139.95 when you order the COMPUTER, DISK DRIVE. PRINTER. You pay only $289.00 for the C128 comput 


powerful B4K COMMODORE 64 COMPUTER! LESS we include the C128 Wordwriter Wordprocessor 
the value of the SPECIAL SOFTWARE DISCOUNT KONTOR e PAE This compart allan yos by Timeworks (Sale $59.95). Thus, your net cost 
COUPON we pack with your computer that allows for the C128 computer is only $229.05. 
you to SAVE OVER $250 off software sale prices! ! = : List $349.00. SALE $289.00. 

i m 
With only $100 of savings applied, your net (Examples) 340K 1571 COMMODORE 


"n 
E EEEE PROFESSIONAL SOFTWARE DISK DRIVE $259.00 

E * SA. DO Double Sided, Single Disk Drive for C-128 allows 
Get these 5'4" Double Sided Floppy Disks COMMODORE 64 you to use C-128 es plus CPM mode. 17 times 
specially designed for the Commodore 128 foster than 1541, plus runs all 1541 formats. 
Computer (1571 Disk Drive). 100% Certified Nome List Sale Coupon List $349.00. Sale $259.00. 

Lifetime Warranty, Automatic Lint Cleaning Seati A sadi 32558 
Liner included. 1 Box of 10 - $9.90 (99 eo.). 5 UC $99.95 $49.95 $39.95 SUPER AUTO DIAL MODEM $29.95 + 

Easy to use. Just plug into your Commodore 64 


Boxes of 10 - $44.50 (89° ea.), 10 Boxes of 10 $35 $2495 $2295 
-$79.00 (79' eo.) $4495 $2795 $26.95 computer and youre ready to transmit ond 


" Holley s Project. $3935 $2295 $1955 receive messages. Easier to use than dialing your 

13" COLOR MONITOR $149.95 Practicalc (spread sheet) $59.95 $19.95 $14.95 telephone, just push one key on your computer! 
You poy only $149.95 when you order this 13 Voice Command Module $79.95 $3995 $34.95 Includes exclusive easy to use program for up and 
COLOR MONITOR. LESS the value of the SPECIAL Nine Princes in Amber $3295 $2495 $2195 


down loading to printer and disk drives 
Super Bowl Sunday $35.00 $2295 $19.95 [ 
Flip ond File Disk $2495 $1495 $1295 CREE QINUPNTHOPNEER UN: 
Pro Joy Stick $19.95 $12.95 $10.00 'oupon $24. 


ry War 1995 $i 
Eripe $835 $695 $420 VOICE SYNTHESIZER $39.95 


Financial Plonn For Commodore-64 computers. Just plug it in and 
Sylvia Port $59.95 $98.95 $25.95 you con program words ond sentences, adjust 
Hordball $29.95 $18.95 $16.95 volume and pitch, make talking adventure games, 
Ci Treinio & sound action games and customized !alkies!! 
ance PLUS ($19.95 value) TEXT TO SPEECH program 
included FREE, just type a word and hear your 


SOFTWARE DISCOUNT COUPON we pack with 
your monitor that allows you to save over $250 off 
software sale prices!! With only $100 of savings 
applied, your net color monitor cost is only $49.95. 
(16 Colors). 


Premium Quality 120-140 CPS 
Comstar 10X Printer $148.00 
The COMSTAR 10X gives you a 10" carriage, 120- 
140 CPS, 9 x 9 dot motrix with double strike 
copability for 18 x 18 dot motrix (neor letter " computer talk — ADD SOUND TO "ZORK", SCOTT 
quality), high resolution bit image (120 x 144 dor is BOR Ea Nae ADAMS AND OTHER ADVENTURE GAMES! ! (Disk 
matrix), underlining, back spacing, left and right Write or call for or tape.) List $89.00. SALE $39.95 


margin setting, true lower decenders with super Sample SPECIAL SOFTWARE COUPON! 
and subscripts, prints standard, italic, block T 12" MAGNAVOX (NAP) 80 COLUMN 


graphics ond special characters. I! gives you print MONITOR WITH SOUND $79.95 
quality and features found on printers costing Super High Resolution green screen monitor. 80 
twice as much!! (Centronics Parallel Interface) columns x 24 lines, easy to read, plus speaker for 
List $399.00 Sale $148.00 audio sound included. Fantastic value. 


List $129.00. Sale $79.95. 
4 SLOT EXPANDER & 80 COLUMN BOARD $49.95 AT | ENTION (C128 cable $19.95. C64, Atari cable $9.95) 


Now you program 80 COLUMNS on the screen at 
PRINTER/TYPEWRITER 


time! Convert Ci dore 64 to 80 
one time! Converts your Commodore o Computer Clubs PRINTER TVW RITIE 


COLUMNS when you plug in the 80 COLUMN 
“JUKI Superb letter quality, daisy wheel 


EXPANSION BOARD!! PLUS 4 slot expander! 
Limited Quantities. Sale $49.95. Coupon $39.95 È We Offer Big Volume Discounts | printer/typewriter combination. Two machines in 
one — just a flick of the switch. 12" extra large 


80 COLUMNS IN COLOR à 
PAPINBOCK WRITER H WORD PROCESSOR 039.49 CALL TODAY! orare cod palocata Ke]. deco ln costae boon 
This PAPERBOCK WRITER 64 WORD PROCESSOR is (90 day warranty) centronics parallel or RS232 


the finest available for the COMMODORE 64 serial port built in (Specify) 


$24.95 $15.95 $12.95 


(See over 100 coupon it 


computer! The ULTIMATE FOR PROFESSIONAL Let $349.00. SALE $120.09]. (Ltd. Oty.) 
Word Processing, DISPLAYS 40 or 80 COLUMNS IN PROTECTO WARRANTY = a » 
COLOR or black and white! Simple to operate, | All Protecto's products carry a minimum 90 day warranty 14" RGB & COMPOSITE 


powerful text editing, complete cursor ond [| !f anything fails within 90 days from the dote of purchase COLOR MONITOR $259.95 
insert/delete key controls line and paragraph ff Simply send your product to vs vio United Parcel Service Hf Must be used to get 80 columns in color with 80 
insertion, automatic deletion, centering, margin || Prepaid. We will IMMEDIATELY Send You d replacersait ot column computers (CI28 - IBM - Apple). (RGB 
settings ond output to all printers! List $99.00. [| no charge vio United Porcel Service prepaid, This warranty Wf Cable $19 95) Add $14.50 shipping 

SALE $39.95. Coupon $29.95. POVOS CONS PACT ROS MPO LOWS CU CUS Om E" List $399.00. SALE $259.95. 


* LOWEST PRICES ° 15 DAY FREE TRIAL VHETRB OREERS * 90 DAY FREE REPLACEMENT WARRANTY 


BEST SERVICE IN U.S.A. ° ONE DAY EXPRESS MAIL — 227 En CST Weekdays * OVER 500 PROGRAMS * FREE CATALOGS 


Add $10.00 for shipping. handling and insurance. Illinois residents 
please add 6'+% tax. Add $20.00 for CANADA. PUERTO RICO T 
HAWAII. ALASKA, APO-FPO orders. Canadian orders must be in U.S. 


dollars. WE DO NOT EXPORT TO OTHER COUNTRIES, EXCEPT 

CANADA. Enclose Cashier Check. Money Order or Personal Check We Love Our Customers 
Allow 14 days for delivery. 2 to 7 days for phone orders, 1 day express 22292 N. Pepper Rd., Barrington, Illinois 60010 
mail! Prices & Availability subject to change without notice. . à 


VISA — MASTER CARD — C.O.D No. C.O.D. to Canada, APO-FPO 31 2/382-5244 to order 


152K Lowest Price In The USA! 152K 


‘ran’ Computer System Sale 


* Students * Word Processing * Home * Business 


Limited Time 


Purchase 


FREE Software lw wm eres 


Home Filin 
Music Co 


LOOK AT ALL YOU GET FOR ONLY $ 379 INDIVIDUAL! SAVE 
LIMITED QUANTITIES SYSTEM PRICE LIST PRICE SALE PRICE OVER $100 


@Atari 130XE 152K Computer $249.00 $134% 
@ Atari 1050 127K Disk Drive 299.00 159° AINSONLY 
@ Atari 1027 Letter Quality 20 CPS Printer 299.00 1599: $3 79° 
Atari Writer Plus Word Processer with Spell Checker 59.95 49*5 
Atari BASIC Tutorial Manual 16.95 pe SYSTEM 


All connecting cables & T.V. interface included. T, hx SALE PRICE 
Monitors sold separetly. TOTALS $923.90 $512.75 
CALL FOR 1027 PRINTER REPLACEMENT OPTIONS Free software subject to substitution tor other titles 


ther Accessories List Sale Add $9.95 for 
Resolution Green Screen Monitor $199.00 $79.95 Connection Cables 
Resolution Color Monitor $399.00 $149.95 Add $10 for UPS 


15 DAY FREE TRIAL. We give you 15 days to try out this ATARI COMPUTER SYSTEM!!! If it doesn't meet your expectations, just send it back to us prepaid 
ond we will refund your purchase price!! 90 DAY IMMEDIATE REPLACEMENT WARRANTY. If any of the ATARI COMPUTER SYSTEM equipment or 
programs fail due to faulty workmanship or material within 90 days of purchase we will replace it IMMEDIATELY with no service charge! ! 


Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Express Mail * Programming Knowledge * Technical Support 


Add $25.00 for shipping and handling! COMPUTER DIRECT 


Enclose Cashiers Check, Money Order or Personal Check. Allow 14 : zs 3 zi 
doys for delivery. 2 to 7 days for phone orders. 1 day express mail! We Love Our Customers 
We accept Visa and MasterCard. We ship C.O.D. to continental 22292 N. Pepper Rd., Barrington, Ill. 60010 


U.S. addresses only. Add $10 more if C.O.D., add $25 if Air Mail 31 2/382-5050 to order 


MUST LIQUIDATE 


AT A LOW CLOSEOUT PRICE! 
40mm 9-30 POWER 
ZOOM TELESCOPE 


FACTORY NEW! FIRST QUALITY! 


INCLUDES METAL 
TRIPOD! 


Legs retract 
inside support stand. 


Brings distant objects up close with 9-30 
power magnification! Great for observing 
wildlife, scenic areas, people, etc. Ideal 
for star gazing, sporting events, etc. 
The manufacturer overprojected demand 
for this model, and now we're authorized 
to liquidate this excess inventory. 


Designed to high quality specifications! 
Precision-ground, hard-coated, 40mm 
lens. See distant objects at a strong 9- 
power setting. A quick turn lets you ZOOM 
infor a closeup at an impressive 30-power 
magnification...or at any power in be- 
tween! Adjust focus ring for sharply de- 
fined image. Protective lens caps included. 
A terrific value on a very well-made 
product! 


Lifetime limited warranty by vendor! 


Item H-1233-7000-573 Ship, handling: $4.00 


Credit card customers can. | 

order by phone, 24 hours 

a day, 7 days a week. 

Toll-Free: 1-800-328-0609 
Your check is welcome! 
No delays in orders paid by check. 


Sales outside continental U.S. are subject to special 
conditions. Please call or write to inquire. 


C.O.M.B. Direct Marketing Corp. Item H-1233 
14605 28th Ave. N./Minneapolis, MN 55441-3397 


Send.— Zoom Telescope(s) Item H-1233-7000-573 at 
$49 each plus $4 each for ship, handling. (Minnesota 
residents add 6% sales tax. Sorry, no C.O.D. orders.) 


Ci My check or money order is enclosed. (No delays in 
processing orders paid by check, thanks to TeleCheck ) 


Charge to my: O VISA® — Ci MasterCard, 
Acct. No. Eo —L 
PLEASE PRINT CLEARLY 
Name 
Address 
City 
State — — — — ———— — — zi 
o — ——— — 


Sign Here. 


C.O. M . B. Direct Marketing Corp. 


Authorized Liquidator 
14605 28th Avenue North 
Minneapolis, Minnesota 55441-3397 
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Cooler heads 


[Continued from page 83| 


bating overheating, the tendency of 
hot spots to develop, and the result- 
ing knock. 


Future problems 


As he watched the under-hood com- 
partments in successive generations 
of smaller and smaller cars become 
hotter and more crowded, Evans be- 
gan to feel that providing adequate 
cooling would eventually become a 
problem facing many automobile 
manufacturers. 

The problem has been getting worse 
over the years. According to Stan 
Mick, research engineer at GM's tech- 
nical center, the advent of exhaust- 
emissions regulations led auto makers 
to greatly increase engine-coolant tem- 
peratures over the last decade. “We 
went from a hundred forty degrees 
Fahrenheit to a hundred sixty degrees. 
Then in 1978 we went to a hundred 
ninety-five degrees, using a fifteen-psi 
pressure cap." The goal of the temper- 
ature increases was more-complete 
combustion. "The walls of the cylin- 
der stay hotter, which lets the com- 
bustion flame burn closer to the walls 
and reduces hydrocarbon emissions," 
Mick says. 

Researching various engine designs 
finally convinced Evans that better 
cooling was also the key to bringing 
knock under control, especially since 
lead is now being removed from all 
gasoline. 

“When I looked at turbocharged 
piston aircraft engines, I was intrigued 
by why they worked so well. They can 
run at very high cylinder-head tem- 
peratures—about four hundred 
degrees Fahrenheit—without head- 
metal damage. However, they must 
run rich air-fuel mixtures to avoid det- 
onation and melted-piston problems. 
This showed me that the metal itself 
could withstand higher temperatures 
but that more work needed to be done 
to control hot spots and detonation. I 
concluded that there really would be 
no reason for knocking if there were 
no critical hot spots. So I realized I 
had to limit the amount of vapor in 
the head," Evans recalls. 

His quest to control vapor forma- 
tion in the cylinder-head coolant jacket 
eventually led to the use of higher- 
boiling-point coolants, of which pro- 
pylene glycol has so far shown to be 
the best. At the same time, a lot of 
development effort was required to 
identify and solve, with the condenser, 
the water-contamination problem that 
comes along with using straight pro- 
pylene glycol coolant. 


Expert opinions 


I asked several experts familiar with 
Evans's new cooling system what they 


thought of it. One of them is Don 
Nawrocki, a former General Motors 
engineer who spent eight years devel- 
oping cooling systems for Chevrolet 
(where he worked on the high-per- 
formance Z28 Camaro), and more 
recently for the Chevrolet-Pontiac- 
Canada division. “When I was as- 
signed to look at the system, I didn't 
think it was a good idea. But I’ve seen 
it work," he says. 

Nawrocki feels that raising bulk 
coolant temperature from 200 degrees 
F to about 240 degrees is acceptable. 
He observes that today's cars already 
tolerate this temperature under severe 
operating conditions, and that propyl- 
ene glycol controls hot spots by boil- 
ing locally when these areas reach 370 
degrees. "The biggest problem with 
Evans's system is that you have to 
take everything you know about cool- 
ing and throw it out the window. This 
may make its acceptance a long way 
off," he reflects. 

PS Consulting Editor Smokey Yu- 
nick, who has done extensive work 
with high-temperature adiabatic en- 
gines [PS, April '83], thinks Evans is 
on the right track. *Eventually, auto 
makers are going to use propylene gly- 
col coolant with reverse flow and some 
sort of condenser to remove the water 
vapor," Yunick says. "That's how 
they're going to control detonation." 

Sifting through the oft-steamy an- 
nals of engine-cooling technology as I 
researched this article, one nagging 
question took shape in my mind: This 
invention is not really very compli- 
cated. Why hasn't anyone done this 
before? 

"Conventional wisdom says when 
the coolant temperature gets to 
around two hundred forty degrees, the 
engine starts to knock. Therefore it 
must be too hot. There's a very strong 
mind-set on this question in the auto 
industry,” Evans says. “We have shown 
that engines can run hotter, without 
knock, by keeping peak cylinder-head 
temperatures under control." 


What lies ahead 


Evans and his cooling system are 
getting a hearing in Detroit; GM has 
been evaluating the performance of 
several converted test cars at its en- 
gineering facilities. Says Don Runkle, 
Chevrolet chief engineer: “Raising the 
operating temperature of the coolant 
—as this system does—has an appeal 
if you look at the thermodynamics. It 
works better if there is a larger tem- 
perature difference between the cool- 
ing fluid and the atmosphere.” But, 
Runkle adds, he's not yet convinced 
Evans's system can control knock and 
emissions. “As soon as it works, we 
will put it on a car" us 


New Way To Protect 
Vehicles From Rust 
ELECTRICITY PROVIDES PROTECTIVE SHIELD 


The same technology that today protects ocean-going vessels, underground pipeline and offshore rigs against corrosion is 


now available for your car, RV or pickup! 


© Rust Evader Corp. Altoona, PA 16603 


week maintains your battery's full 
potential. New  vehicles-stay new 
looking longer...and years of life will be 
added to older models. Restored 
vehicles maintain their restored look 
longer. Electronic rust control could 
extend the life of your car's body by 
up to 75%! That means the average 
body life of 8 years could be lengthened 
to an incredible 14 years! The cost of 
owning your vehicle will be kept down. 
Its estimated that by 1990, a 
professional repaint job will exceed 
$1500 even on smaller cars.) Plus, your 


™ 


money at resale or trade-in time. 


It dramatically improves spray-on 
coatings!...Corrosion, with time, can 
begin to form under coatings to cause 
devastating damage. RustEvader's state 
of the art rust control responds to 
changes in humidity, temperature and 
salt conditions...In fact, RustEvader 
works best under the worst conditions 
of salt and moisture. We trust 
RustEvader to provide protection 
year after year..We're convinced 
enough to offer you a 30 day 


Rust Evader mounts under Dash or Hood 


* Revolutionary electronic system uses your car's battery to fight corrosion 24 hours 


a day... Super low current draw 


* Retards the formation of corrosion and rust on new and old cars 
* Protects the entire body, outside and inside--helps stop rust-in as well as rust-out 
* Dramatically improves the performance of spray-on rustproofing 

* The only corrosion inhibitor that can be transferred from one vehicle to another 
* Easy to install--No spray guns...No mess...No need to crawl under you car 

* Protects the outside painted surfaces...Better than a coat of wax 


* More than pays for itself--saves on costly repairs... Helps reduce expensive paint 
jobs...Assures higher resale value at trade-in time 


* Compatible with all modern and sophisticated electronics. 


Why has the RustEvader been so 
Jong in coming? After WW Il impressed 
current technology was available to 
protect metal structures; However, the 
apparatus needed to protect your car 
would have been the size of a 10 gallon 

aquarium costing twice as much as the 
car. Obviously, the industry chose the 
spray-on undercoatings. In the past 7 
years RustEvader Corp. has utilized 
microchip technology to produce 
miniaturized impressed current 
corrosion control systems that are 
now affordable. 

RustEvader has gained its experience 
thru fleet sales and selected consumer 
test programs. The results have been 
outstanding. As our production has 
increased your cost is now affordable. 


Is a RustEvader really worth 
$264.00? Don't wait 5 years to find out. 
The cost of a RustEvader can only be 
compared to the value of your 
automotive investment. 


The need for corrosion and rust 
protection has never been greater! 
Corrosion-causing agents are 
everywhere...In road salts, industrial 
pollutants and acid rain, in mud, sea 
spray and even the ordinary tap water 
you use to wash your car. Pollutants 
have increased while over the years, the 
thickness of sheet metal used in the 


manufacture of car bodies has steadily 
decreased. Consequently, your car has 
become increasingly vulnerable. 

We believe this amazing system is 
the best rust insurance you can buy! 
The principle of impressed current rust 
protection is not new. It has been used 
for years to protect underground 
pipelines, ocean going vessels, 
reinforcement bars on bridges, water 
towers, all kinds of high-cost 
equipment in the shipping, petroleum 
and construction industries. One of our 
largest fleet users is involved in the 
mining and harvesting of salt 
compounds in Utah.They are 
doubling the life-span of their 
equipment! RustEvader users write 
us unsolicited letters praising its 
performance. 

This electronic rust control device 
protects your car’s body and frame 
panels as well as painted outer surfaces 
against corrosion. It inhibits the obvious 
types of corrosion that can turn small 
stone chips into ugly, scabby rust spots. 
It fights hidden corrosion in body parts 
subjected to stress, or vibration, in 
highly vulnerable welds and joints, in 
panels that are bent, nicked or 
scratched. The system is a low current- 
draw design giving you a 45 day static 
storage life. Driving your car 50 miles per 


Call Toll Free 1-800-458-3474 


Calice, ok or new; wil bringin moce _ Mebectionand: money Bacicalfen 


commano 
a Installation compared to installing an underdash 
radio and 2 speakers. Step by step instructions 
provided or call our Service Department for 
answers 


tucrioor 


The RustEvader interferes with the rusting process by circulating current from the vehicle battery 
across the surface moisture on the body of the vehicle. This electrical current satisfies the oxygen’s 
need for electrons. The system works full time--even when the vehicle is shut off--and protects even 
the outside painted surface, frame and underbody. Simple to install--two anodes mount on 
opposite ends and corners of the vehicle. Wires run from these anodes to a central control unit 
which can be mounted under the hood or dash. This unit is connected to the fuse box's power 
source. Once installed, the RustEvader uses slightly more current than the car's clock. 


Electronic Rust Control System for cars, pick-ups and vans 
Complete kit includes mounting hardware, electrical connectors, wire, mounting 
fluid, special anodes and instructions. 

1 Kit $264.00 Post Paid 


3 Year Warranty 
30 Day Money Back Guarantee 

Rust Evader is built to last...Projected service life is 15 years. Each Rust Evader comes 
with a 3 year repair or replacement warranty. Rust Evader gives you everything to 
gain and nothing to lose, except rust. 

Delivery within 7 days by U.P.S. or Parcel Post. g 


Rust Evader™ 


Don't leave your garage without it! 
MADE IN THE U.S.A. Command Monitor Module 
r: NEN A e GENS es ee ee eee 


Easy Access to Manufacturer: 
Call Toll Free: 1-800-458-3474 9.5 P.M. EST. 
In Penna. Call 1-814-944-8700 
Rust Evader Corp. P.O. Box 651, Altoona, PA 16603 | 


Payment By: © Check 
pe 


O Mastercard/Visa o C.OD. 
Exp. Date | 


Name | 
Address 
>| 


Phone ( 
Dealer m Invited J 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Advertising Sales, Popular 


Science, 380 Madison Avenue, New York, N. 


PORTABLE 


SANI Of Its Kind In The World! 

fou need good, high-quality lumber, don't let 
inflated lumber prices stop your important build- 
ing projects. The Foley-Belsaw goes right to the 
trees and turns out smooth, true-cut lumber 
even beginners get excellent results. Just one 
man (no crew needed) can easily cut enough on 
weekends to save hundreds of dollars over high 
lumberyard prices. For power use tractor PTO 
or other low HP diesel or electric unit. Factory- 
direct selling keeps price low, and convenient 
time payments may be arranged 
Send for FREE BOOK! Just mail coupon below for 
“How To Saw Lumber" booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It TODAY! 


zen) Tate fete porter inii 


Foley-Belsaw Co. 


30635 Field Building 
Kansas City, Mo. 64111 

Please send all facts and details in 
BOOK “How To Saw 


1 understand there is No 
Obligation and that No Salesman will 
call on me. 


1 Address. 
n City-State. 


10017 


Build your attractive, energy-efficient dome using 


Our complete, fully-engineered kit. Or, you can save 
money by purchasing just our plans and heavy: 
duty, easy-to-use connector system, and cut your 
own lumber. Catalog. $6. 
Timberline Geodesics, Inc. - P-6 
2015 Blake, Berkeley, CA 94704 
4415) 849-4481 


Complete Satellite Listings 


Sample Copy $1, or call toll free 
800-358-9997 in U.S. 800-556-8787 in Ca. 
707-725-2476 all others 


P.O. BOX 308H0301 FORTUNA, CA 95540 


REMOVES VOCALS FROM RECORDS! 


Now You can sing with the world's best bands! 
The Thompson Vocal Eliminator can remove 
most or virtually all of a lead vocal from a standard 
stereo record and leave most of the background 
untouched! Record with your voice or perform live 
with the backgrounds. (sed in Professional Perfor- 
mance yet connects easily to a home component 
stereo system. Not an equalizer! We can prove it 
works over the phone. Write or call for a Free 
Brochure and Demo Record. 

LT Sound, Dept. PS-3,P.0. Box 338, 
Stone Mountain, GA 30086 (404) 493-1258 
24 HOUR PHONE DEMO LINE: (404) 493-6879 
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Big opportunities, Big 
fits. Earn quickly. Full 


it's easy. Do real jobs. 
Tools 
plied. 
for FREE book 
salesman will call 


Locksmithing Institute, Dept. 111 066 
1500 Cardinal Dine 


Uttle Falls, NJ. 07424 


pro 
oF 


part time. Learn at home 


All 


— Materials Sup- 
State of NJ Approv. 
ed Send Name and address 


No 


PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALL 


DYNAMIC RAM 
6x4 150ns 


64Kx8 
32kx8 
32K 
16K: 


č 
f 
E 


50 
staric RAM 
6264LP-15 8 


orcmacos MérerCao VEA cr UPS CASH COD 
VERE" |Factory New, Prime Parts Poo 
seater | MICROPROCESSOR D. INC 


od (918) 267-4961 


MOLDS aum, 


for making 
Ornamental Gone 


Mems 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer, 


Reach For The Stars! 


There is a hidden world in the sky that is now 
within your reach. Learn about satellite communi- 
cations and equipment from these clear, concise, 
state-of-the art publications. 


Satellites Today 

Baylin and Gale 

Discusses in laypersons terms the history of satel- 
lite communications, the costs, system compo 
nents, legal questions, and up-to-date coverage of 
the latest developments in satellites. 

No 22492, $12.95. 


The Hidden Signals on Satellite TV 
Harrington and Cooper 

This guide details satellite services available and 
how to access non-video transmissions such 
as audio channels, news services, teletext serv- 
ices, and commodity and stock market reports. 
No. 22491, $19.95. 


The Home Satellite TV Installation 
and Troubleshooting Manual 

Baylin and Gale 

A comprehensive introduction to satellite com- 
munication theory, component operation, select- 
ing equipment, and the installation and 
troubleshooting of satellite systems. 

No. 22496, $29.95. 

To order by phone call 


800-428-SAMS 


Ask for operator 837 SAMS 


In Indiana call 317-298-5566 
Product No. 
Quantity 
Name 
Address 
City 
State 


Signature 
L] Check or money order enclosed. 
C] Bill my credit card D. VISA C 


Price 


Shipping $2.50 


Zip 


AED MC 


emus Ex 
Make checks payable to Howard W. Sams & Co. 

Mail this form with payment to Howard W. Sams & Co. * 
4300 West 62nd Street * Dept. DM837 © Indianapolis, IN 
46268. 


Call 1-800-533-5545 today and... 


Ideal for home- 
owners, farmers 
contractors & 
vacationers. 

1 Year Warranty 


Log Splitter Parts * 
11 Gpm 2 Stage Pump, #1012. 
13Gpm2 Stage Pump, #1053. 
16 Gpm 2 Stage Pump, #1056.. 124.95 
22Gpm2 Stage Pump, #1017. 
Standard 4-Way Control Valve, #2010 $46.50 

Auto Detent Valve, #2020. .$49.95 Generators. m, e 
4x24x2" Welded Cyl., $902424......$109.95 M | amps @ 240 volts. List $1009.00, Item 16402 
5x24x2" Tie Rod Cyl., #909524....$195.00 $422.00 


Heavy Duty Log Splitters [| | Much MoreinstockatLow Discount Prices! MB | oco was weiec start. Lists1143 temo 18403 
8 Ton Electric, 110 volt, #1110..$459.00 $485.00 


5000 Watt, 11 Hp. Briggs. 42 amps i» 120 V. 21 
12 Ton Splitter, #1125%.. $689.00 amps @ 240 volts, List $1174 00. Item# 16404 


16 Ton Model, #1134% $789.00 : ,5599.00 
5000 Watt, w/elec start. List $129 tems 

as Ton Lon Filati te $1 329;09 Ait reat continuous wat rating. $699.00 
a beams andae diem T d i M | (1 Year Warranty on Above Generators) 


i Utility Trailer Kit 
Gas Engines Lus Aa cena 


Always the Lowest Prices tools. Load capacity 1060 Ibs. Bed size 40" x 48” 
Includes fenders. List $279.00, Item 12542 


And the Largest Selection! (will ship 48 states for $30.00) PES b 

One pur Large 4' x 8' Fold-up $3.00 freight & handling 
dh y] | reset avanan $136.95 f | Multi Purpose Pump 

Year Items 1257...$186.95 Mighty Max” pumps 1050 Gph Will push water 99 
1 — í A ft Fits any garden hose Fits any electric drill or AC/ 
Warranty! 5 DC motor (with coupler 410902 listed helow) 
Gas - Pumps water & many other liquids. This is a roller 
Tra ler Parts vane pump with stainless steel '4” shaft No internal 


friction so you can run it dry Comes with suction 
strainer List $3295. Items 10901 $15.95 
Coupler for Above Pump. Will couple #10901 to 
motor Item 10902.......$2.00 


Engines \ High speed hub & spindle set, 2000 Ib. capacity. 
Horizontal 3 bolt circle, 4 hole, 2 hubs & 2 spindles, dust caps, 
5 Hp. Tecumseh %" : tapered bearings, lug bolts & cotter pins$37.50/set 
5Hp. Briggs, %" shaft, $6052. i any ' electr 
8 Hp. Tecumseh, cast iron sleeve, High speed trailer wheels & tires. Fits all 4 hole boat 
401 Hp. Fecurseh, cation eis 60105232.95 B | Snowmobile trailers. 
10Hp. Tecumseh, elec. start, #6010: . Le ay hd m Eo es peii DAL e Homelite 
S20 Hp. Horizontal & Vertical engines avaliable st 1212 570x8 4 715 1bs. $33.95 $24.95 = 2” Pump 
SUPER LOW DISCOUNT PRICES! 1216 480x12 4 780 Ibs. $39.95 $24.95 vec 
Vertical This pump is equipped with abrasive and chemical 
8 Hp. Briggs, 1" shaft, #7080. $217.95 Trailer springs, 1%" wide w/eye center of 2512" "acris esi uer Qu silii 
8 Hp. Tecumseh, cast iron sleeve, 7082 $198.95 ltem# ^ Capacity Springs Leafs LA] | jest Poirier i d 
10 Hp. Tecumseh, cast iron sleeve, 7010 $221.95 | 1250 — :000!»s — 2 2  $22.00/p phia os ih De ees sa in: Brags 
3-23 hp. horizontal & vertical engines available at 1251 2000s 2 3 24.00/pr. engine. Comes oe hun AERA is 
SUPER LOW DISCOUNT PRICES! 1252 3000 Ibs. 2 3 27.00/pr. permanent installation. List $329.95, Sh Wt. S 


Single Spring Set Shackle, Items 1255. $10.00/pr. M | toms 10996... 
: North 

n ortheérrz——ÉÉÁ miini 
H 1 Order Toll Free 1-800-533-5545 s 

rau K S 1 Send fora Free catalog or include $6.00 and receive your 
INC | catalog and a Splitter Design Booklet. B 
801 East Cliff Road, Box 1219, Burnsville, Mn 55337 Northern N L] 
Call our order dept. at 1-800-533-5545 Hydraulics we "u 

In Mn call 612-894-8310 801 EastCliffRd. Address 
N.C. & S.C. residents, visit our Charlotte store! y Bae i219 " city a 
i Phone Orders zen nd 

Sale Expires — Monday-Thursday 8am-8:0pm teste 13966 State Zip " 
May 31 Fridays 8am-6pm, Saturdays 8am-5pm ? et. PERPE [| 
1986 We Ship UPS, Bus or Truck - Please Rush Me My FREE Discount Catalog! a 

ee) 


WATER WELLS FOR EVERYONE! TURNAROUND™ 


Check one or both boxes for information and mail today! 


O You can drill a water well 
in your backyard and have 

" all the FREE WATER you 
need! 


O You can start a 


Call or Write 


for FREE Brochures 


"Our 25th Year” 


eepRock 


5037 Anderson Road 
Opelika, Alabama 36802 


CALL TOLL FREE 
1-800-821-7700 


(Ask for Operator 5037) 


12-VDC Jet Air Blower 


e 75-CM 


EXTREMELY 


\ QUIET 
4 $19.95 


or use furnished lighter plug. Includes instructions 


* ITEM 11-15038 - - 3POT, 1700-ohm cont 
duty. S-omps. contacts. Push-on terminals 
Enclosed cose. Shpg. 3/4 Ib 


BURDEN'S SURPLUS CENTER — 800-228-3407 
1000 WEST "OQ" ST./BOX 82209- PS /LINCOLN, NE. 68501 


USE VISA, MASTERCARD OR “THE AMERICAN EXPRESS CARO 


120-VAC Relay $4.99 mevctim un 


HIGH PROFIT well 
drilling business! 
(Over 4 million wells 
needed in 1986!) 


dp © 1986 


Print Name 


Address 


City/State/Zip 


Phone 


Planer Molder Saw. 
IL TOOLS 


Feed | 


ORGANIZES 
EVERYTHING 


Introducing a revolutionary new way 
to organize and store hardware, 
plumbing. electrical and hobby sup- 
plies. 


Made of sturdy, molded plastic, 
The Turnaround's four revolving tiers 
are divided into 80 compartments 
-perfect for storing everything from 

jer bits to wood screws. Larger 
tools fit neatly into the center section, 
and the partitioned upper tray snaps 
securely over the others and acts os a 
dust cover. 

The Turnaround is a real space 
saver too - only 16" in diameter. And 
you can add additional tiers for even 
more dp ins space without clutter- 
ing up your worksh: en. 

e 4 [oy drawer Turn- 
around is only $74.95, including pos- 
tage and handling. For smaller needs, 
the 2 tray/40 drawer Turnaround is 
available for $44.95, including pos- 
tage and handling. 

Send check, money order or 
piovice your credit card number 


From Folbot. 


Catalog of Boats & Accessories | 

D Explore streams, rivers. lakes. * 
and seacoasts 

adrienne | 
CI Superior construction for years of 


rugged use. 
E Much more stable than a canoe or kayak 
Perfect for cruising. fishing. and family fun 
Folding, Rigid and Kit Boats. Prices from $359 
We also stock boats by: OLD TOWN, — | 
MERRIMACK AND AQUATERRA 
FACTORY DIRECT PRICES 
SATISFACTION GUARANTEED 
Folton, Inc — P.O Box 70877 
Charleston S€ 29405-0877 
CALLTOLLFREE — 24HOURSADAY | 


800-533-5099 


(In SC, Alaska. and Hawai. call: 1-805-744-3485) 
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rough lumber into moldings, 
—ALL popular patterns. RIP-PLANE- MOU 
rately or all at once with a single motor. 
. . You can own this power tool for only $50 down. 
s SEND FOR 
30-Day FREE Trial! exciting racts 


NO OBLIGATION-NO SALESMAN WILL CALL | 


| 
RUSH COUPON "OLEY BELSAW CO. 
we eS CITY NO: MATIS. | 
Foley-Belsaw Co. 1 
90833 Field Bldg. 


Kansas City, Mo. 64111 

YES Please send me complete facts about 
PLANER- MOLDER — SAW and 
details about 30-day trial offer. 


SS ay 


ETT m ms 


MIM Sales - 

Dept. PS 

P.O. Box 488 
Howell, NJ 07734 


YES! send me the Turnaround 


C 4 trays/80 Drawers for $7495 
NJ. residents odd $ 4.50 sales tax 


C 2 Troys/40 Drawers for $44.95 
NJ. residents add $ 2.70 soles tax 


Lenclose: L1 Check Moneyorder 
O vsa O Mastercard 

Credit Card No. 

Exp. Date 

Signature 

Name 

Address 

Gy 

Sog. — Zi 

Allow 6-8 weeks for delivery. 


Tilt Kit 


Also Available 
d DOLE TRIM N TILT KITS 
t S TO ORDER OR FOR FREE INFORMATION 
" 1 1 800 245-0357 7 a.m. to 5:30 p.m. CST 
In KS call collect 1-316-663-8361 


— — Please Send Kits @ $149.95 Check enclosed (We pay shipping) 
Please send Kits @ $149.95 C.O.D. (You pay shipping) 
Please send literature about Dole Tilt and Dole Trim-N-Tilt Kits 

DOLE KITS MFG. & DIST. BY 

ARROW MACHINE INC. 


P. O. BOX 1987 PS 
HUTCHINSON, KS 67504-1987 


Name 


Address. 
City 


apped, b 
EOM pe 
as a Locksmith, thanks to 
your training. Besides: 
Work is fascinating, If | can 
do it anybody can” = 
Glen Johnson, Larned, Kan. 


Make Up to $26.00 an Hour — even while learning! 


BeaLOCKSMITH 


If you enjoy fixing things, you're a “natural” enable you to get your share of this always- 
to make hundreds of EXTRA DOLLARS a profitable business. Hundreds we've trained 
year in the fascinating business of Lock- are doing it. So can YOU. 


Smithing. Rising crime has increased de- MAIL COUPON to discover how Locksmith- 
mand for service a thousandfold. Yet there's ing can keep the extra money coming in dur- 


only one Locksmith for every 17,000 people! ing spare time—or in your own full-time 
COLLECT CASH PROFITS ALMOST AT ONCE! business. Ideal for retirement— good jobs, too. 


You're "in business" ready to make $10 to $26.00 INSTITUTE, 10938 Field Bldg. 
an hour a few days after you begin Foley- Kansas Citv, Mo. 64111 


Belsaw's shortcut training. Easy illustrated les- 


Train 
FAST 


at Home! 


sons complete with ALL practice equipment N. Hunt, Wilmington, Del.—"I make $50 a 
PLUS — week extra. 
g ALL Toots YOURS TO KEEP ( | Ais" St. Louis, Mo.—"'I cleared $110 last 
HINE YOURS TO KEEP f Ed Boyle, Pittsburgh, Pa.—"My business gi 
€ EXPERT PERSONAL ASSISTANCE PREE t top speed. I'm moving to bigger quarters 
© BUSINESS-BUILDING HELP 


MAIL THIS COUPON NO SALESMAN WILL CALL 
FOLEYBELSAW INSTITUTE, 10938 Field Bldg. ee || 
Kansas City, Mo. 64111 
Rush FREE book, “Keys to your Future." 
Name. 
Address. 
City. 


THIS DO-ALL PRO 


KEY MACHINE YOURS 
TO KEEP! 


Can add $50 
to $100 a week 
to your in- 


State. 


Zip. 


you a penny 


por m a a a a a ce call 


you every step of 
No doubt about it... asa small engine’ 
pro, you can cash in on the huge de- 
mand for qualified men in one of Amer- 4 
ica's fastest growing industries. You'll i." 
be able to command top hourly rates of from” “ 
$25.00 to $30.00 per hour — and that's just 
for labor. 

Plenty of business waiting for qualified 
65,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


your own 
money makin 
l 


Professional Tools and Equipment PLUS 4 hp Engine 
‘All YOURS TO KEEP. ... All at No Extra Cost, 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
can't go wrong, and with our famous ‘learn-by-doing’ 
method you get practical ‘hands-on’ experience 


YES. pease send me the FREE booklet that gives ful 

out Hang my oen business a Sm Egne NO 
‘derstand nere s No Obligation and that No Salesman wil 
eat on me 


| NAME 
f ADDRESS. 
‘ony. 
Leme 


PARK è Ae PORT 
10 X 20 Ft. Covers 


Steel Frame/1 Hr. Assembly! 
Heavy Duty Poly-Tarp Cover! 


‘Send $1 lor brochure & fabric. 
"Spokane, WA 


HELP =: 


GENERATORS 


FREE CATALOG 
DISCOUNT PRICES 


SMALL ENGINE CITY | 


BUY NOW... 

SAVE BIG! 
Use a MAGNATRAC, Crawler to: 
Build a road or landscape your 


home eExcavate for a basement, 
patio or solar addition eHaul logs, 


2612 Lyte So Det PS & 
Mevigcis MN SS408 S12 872.4208 | 


ONLY 


350.» 


SROE cance 
Lice) 


MONEY BACK IF 
(ORIGINAL Repsinted) NOT SATISFIED 


COLLECTORS! SEND FOR FREE CATALOG 
W.W. II Medals, Civil War Hats, Flags, etc. 100's of items 
The COLLECTOR'S ARMOURY, Inc., Dept. PS 
800 SLATERS LANE. P.O. BOX 1051, ALEXANDRIA, VIRGINIA 22313 


FOR SPEEDIER DELIVERY 


Send Today For: 
CATALOG - showing construction 
and uses of “factory-buil 
trac Crawler Kits. 
PLANS - for building a Magnatrac 
from locally made parts.......87.00 


Clear brush eDiga swimming poo! [doi Ne 
or pond....and Do It All Yourself! [ \ 
Do Work For Others In Your 
Spare Time For Extra CASH! 
/ 


LOWEST PRICE 
"^4 


In 5 Years 


STRUCK-KIT, Dept PS66M Cedarburg, WI 53012 


PLEASE USE YOUR 


— —  — ——Z4ZiP CODE 


JUNE 1986 | 123 


$30.00 
AN HOUR! 


Your FREE Lifetime Security Fact Kit tells you how to 
make $18.00 to $30.00 an hour in your own Foley- 
Belsaw Full-Service Saw and Tool Sharpening Busi- 
ness, Your FREE Fact Kit explains how you can 


— be your own BOSS! 

— work full time or part tine, right at home. 

— do work you enjoy and take pride in. 

— operate a CASH business where 90€ of every 
dollar you take in is clear CASH profit. 


And it is so easy to learn. Foley-Belsaw gives 
you all the facts and instructions. No experience or 
Special training is necessary. Foley-Belsaw tells you 
everything you need to know to be successful. 


And there's penty of business available in your area. 
You will be able to sharpen all types of saws, garden 
and shop tools for home, farm and industry. 

You will be able to set your own hours and not have 
to worry about layoffs and strikes. And there are no 
franchise fees. Any age person can succeed 


But you've got to get the FACTS before you can 
yet started. So write NOW for your FREE Lifetime 
ecurity Fact Kit. It's yours to keep with NO 


OBLIGATION. 


water well in 
your backyard! 


Tap a lifetime 
supply of FREE 
water. Say 
goodbye to high 
water bills and 
summer watering 
shortages. 

Easy to operate 
as your power 
lawn mower. 


FREE COLOR 
BROCHURE 


Call Toll-Free 


1-800-821-7700 


(Ask for Operator 5052) 
Or clip coupon and mail TODAY! 


5052 Anderson Road 


Opelika, Alabama 36802 
Please mail your FREE Brochure 


City/State/Zip 


| 
| ] 
] | 
| l 
l Address l 
| | 
| | 
L l 


Phone 
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You can drill a | 


... Send NOW for your FREE 
Lifetime Security Fact Kit! 


FREE 
LIFETIME 
SECURITY 
FACT KIT 


The Foley-Belsaw Co. 
20272 Field Bldg. 
Kansas City, MO 64111 


E 
1 
H 
TE] YES, | want to know more! 
1 
1 
1 


Please rush my FREE Lifetime Security Fact 
Kit. 


State Tip 


Area Code 


Geodesic Home 


Kits. 


Beautiful, Efficient, 
Affordable. 


Monterey Domes sells home kits for less than 
many new home down payments. Completely 
affordable...remarkably beautiful...our homes are 
designed for a lifetime of savings. 

The most energy efficient homes on earth...up 
to 50% more than everyday homes. In addition, 
construction costs are cut dramatically using our 
patented building system... (our 1813 sq. ft 
house package is just $15,660!) 

Discover all the rewards of Monterey 
Domes living with our 100 page Color 
Catalog and Plans Book. ORDER TODAY 
for just $6.00. Unconditionally Guaranteed 
or your Money Back! 


C) Please rush my 100 page copy of Mo: 
Catalog and Plans Book. Enclosed is $6.00. 

C) Also please send me the Monterey Domes Basic 
Dome Assembly Manual for an additional $5.00. 


Name 
Address 
City/State/Zip 

‘Send to: MONTEREY DOMES 
Dept. AR-6 
1760 Chicago Ave. 
Riverside, Calif. 92517 
MONTEREY DOMES. 714-684-2601 


a | 


eee) 


DO-IT- 


YOURSELF KITS 
BUILD YOUR OWN GRANDFATHER CLOCK 


{including movement and dial) 

© Do-it-yourself case 
kit, parts pre-cut 

* Finished clocks 

* Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

Heirloom quality 

e Factory direct prices 

Solid brass West 
German chiming 
movemeris 

* Money back 

juarantee 

Prompt shipment 

*No woodworking 
experience 
necessary 
WRITE FOR 

FREE COLOR 


CATALOG 


x EMPEROR 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS. 


Dept. 1919 Emperor Industrial Park 
Fairhope, Alabama 36532 * Phone 1-205-828-2316 
lam interested in. O Do-tt-Yourselt Kits 

D Finished Clocks 

Name 

Street 

City 

State [E 


(please print) 


28 Ways to Help 
You Qualify for 
the Job You Want 


Free Facts about Career 
Diplomas and Degrees 
Now at home in your spare 
time, without any previous 
experience, you can train 
for a money-making career 
..even get a Specialized 
Associate Degree. Call or — 
send for free information on the career field that 
interests you most and how to train for it. 


[728 1-800-228-5300 /-c35s 


TOLL cai. anvtinc—operators to take your cal 24 


hours a day. 7 sek. No cost. No obligati 
FREE RSSCAE dobnl 


= = OR MAIL COUPON TODAY = — 
International Correspondence Schools 


[ Dept.PCS56, Scranton, PA 18515 — | 
| Send free facts on how ! can study at home for the career | 
have chosen. No obligation, no salesman will visit. ! 
l CHECK ONE BOX ONLY! l 
l ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED. 
BUSINESS DEGREE PROGRAMS TECHNOLOGY DEGREE PROGRAMS. I 
l O Business Management C Mechanical Engineering 
C Accounting. logy | 
IB O Business Mana [ Civil Engineering Technology 
with option in Finance T Electrical Engineering Technology l 
l O Business Management C Electronics Technology 
with option in Marketing | 
I CAREER DIPLOMA PROGRAMS —————————. 
C Computer Programming — | 
l [Diesel Mechanics 
C] Electrician I 
I Accounting HMewomweRe | 
I ] - J Catering Gourmet Cooking 
fel Gun rd | 
C] Motorcyde Repair 
[I General dd Enforcement. | 
D Fitness & Nutrition 
TI TVAR Repair I 
|| Trese courses are ottered by ICS and North American Correspondence I 
‘Schools. 
| NAME. AGE | 
| ADDRESS. I 
CITY/STATEZIP. 
PHONENO.( — ) l 


Classified Opportunity Mart 


Reach 4'/ million readers every month with an ad in Popular Science's Classified Opportunity Mart. AUGUST Issue Deadline (on sale 
JULY 15) is MAY 27. Rates: $8.00 per word. Min. ad 10 words. Darker type (bold) words $1.00 per word extra. Display Classified: 
$445 per inch. Payment with order, or charge your Visa, MC, Amer. Exp., or Diners Club account (give # & exp.) Advertisers using 
box number in ad must furnish name & street address for our records. Send order & remittance. (new advertisers please submit 
sample with order) payable to POPULAR SCIENCE, Classified Dept. 6C, 380 Madison Avenue, New York, NY 10017. 


BOATS, 
INBOARD/OUTBOARD MOTORS 


Patterns Hu 
of designs—Sailboats—Powerboats 
— Sportfishers—Rowboats—Duckboats— 
Bassboats —Canoes—Hydroplan 
ple construction—Proven results—Tre- 
mendous savings! Gigantic 160-page 
gataloy $: n ($4.00 Airmaili—Includes 
e Boatbuilding Supplies” catalog 
GEENE 9132 Ros crans, P, B 


Houseboats — Hydroplanes — Runabou 
“abuckboats, Canoes, Kayaks — SAN 
— Daysailers — Trailersaile 
Multihalis — Suppi 
esters — Cloth — Foam — Fastenings — 
Catalog — $3.00 (Airmail $5.00) — In- 
cludes free International Design Catalog 
(Amateur Boatbuilding Book $6.00) 
CLARKCRAFT, 16-S Aqualane, Tona- 
wanda, NY 14150. 

BOAT KITS—SAIL— 16 -30' all trail 
able molded fiberglass hulls and decks come 
factory assembled —you install factory sup- 
plied interior. Save halt factory built cost 

o experience required IEE 40 page cat- 
alog. LUGER, Dept. Aí . Box 1398. 
St, pE MO soz 815/2; 116. 


ASTRONAUTICS 
ITIGRAVITY RANORMAL 
ROY, Information Package 32:00. 
Box 5286, Springfield, VÀ 2 
RD ROOKETE A 
FEET! $3.00. Missiles, 1402-1 Concorde 
Place, Toronto, Canada M3C 3Kt 


postpaid, CIP Systems, Inc 
ictorville, CA 92392. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 
* FIFTY CENTS EACH! 
* BUILD A DOZEN IN 

AN PEN 


SPACE Shuttle Videos/Produ 
log: $1.00 (refundable), Ricon, 5863-ps Vil- 
lage Forest, Houston, TX 77 


ASTRONAUT SUNGLASSES — You can 
wear genuine current issue Skymaster sun- 
glasses worn by NASA astronauts, Nas 
and Air Force pilots. Large, neutral gr: 

lished lenses absorb over 98% of harm- 
ful ultraviolet light and are set in 23ct. gold 
plated frames Complete with carrying ca 
satisfaction guaranteed! Only $39.95 plus 
$3.00 shipping to: G. 
145 Almeria Ave., Coral Gables, FL 


ASTRONOMY 


DISAI ITED by HALLEY’ 
COMET? Colorful 8x10 telescopic photos 
of 1986 apparition of the once-in-a-lifetime 
spectacle! set of 3. Different! Future Gen- 
erations! $14.95 check or M.O. US. only. 6 
weeks delivery. GD Telephoto, SR2 Box 
Nettie, WV 26681. 


Mary C. Ansbro, Class. Adv. Dir. 


AUTOMOBILES 
BUILD A BIKECAR,, 


The Amazing Mini Car 


PLANS $7.95 


cy Des 


ALTERNATE ENERGY 


200 EXOTIC ENERGY INVENTIONS, 
Rare Technical Data. Astounding 40-page 
Catalog, $2. Rexsearch. Box 1258. Berke- 
ley. CA 94704. 

‘TESLA, FREE ENERGY, ETC. New tech- 
nical publications. Tesla Book Co.. 1580 
Magnolia, Millbrae. CA 94030. 


PHOTOVOLTAIC battery charge control 
ler. Priced right. Free details. Danocinth: 
Inc., Dept-PS. Box 261, Westland, MI 48185. 


Like Old Cars? 


Subscribe to Hemmings 
Motor News, world's larg- 
est old car marketplace. "lle 
Hemmings has over 600. 
pages of ads each month, crammed with thou- 
sands of old cars and parts forsale, Only $16.75 
for 12 giant issues. Subscribe to the ‘bible’ of old 
car collectors today. Send to: 

Hemmings Motor News 
Dept. 617, Box 100, Bennington, VT 05201 

ORDER TOLL FREE 
1-800-228-2028 (Ext 137) 
(Within Nebraska dial 1-800-642-8300) 

VISA/MasterCard Only 


PERPETUAL MOTION REPORT How it 
can be done. Send $3.00 ( Refdble! to: Box 
927. LaCrete. AB. Canada TOH 2HO. 


NO ELECTRICITY! Reliable gas pecie. 
erators. FREE details! Lehman's. Box 
4112F. Kidron. OH 44636. 

AMAZING New Power Discovery Mag- 
netic Rotary Motor). This amazing power 
Source has recently been granted a US. Pa- 
tent, For patent copy show it works) send 
$12.00 to: Magne "Tech. P.O. Box 295. Mil- 


ton. DE 19968. 
SOLAR Water Heating System Under 
$1000. Easy Installation Moving 
ts In Cold Climates. Dealers 


B 
ted. (619) 449-3400. 


NEW CAR BUYERS—Get dealer cost 
and more! Save $1000's. Indicate Model and 
ll options wanted. Send $15.00 to: United 
Auto Consultants. P.O. Box 904215. 
OK 74105. 


AVOID DANGEROUS REPAIRS to your 
Automobile. Guaranteed Report 86. D-Tech 
Research. Dept, C. Box 462. Lineville. AL 

6266. 


truck. Send $1495 
s included 


d River. NI oic 


AUTO SUPPLIES & EQUIPMENT 


MOTALOY ring valve job while driving 
guaranteed $10.00 two $18.00 postpaid. An- 
dris, Box 34081, Dept. 5. San Francisco. 
CA 94134 
CORVAIR Parts—4500 CORVAIR parts. 
400 page Catalog $4.00. Clark's CORVAIR 
Parts, Ine.. Rt. 2, Shelburne, MA 01370. 


AUTOMOBILE-DIAGNOSTIC COM- 
PUTER ANALYSIS. Let our electronic inter- 
face connect your GM car and Commodore 
64. Free Brochure. Executive Electronics, 
Inc., 938 Main, Yarmouthport, MA 02675. 

ELECTRIC WINDOWS Add to any car 
easy installation. Luxurious, Guaranteed! 
Send $5.00. PB. Design, P.O. Box 13. Dra- 
cut, MA 01 

‘SAVE GASOLINE. Vacuum mileage 
guage monitors auto/fuel performance, ef- 
ficiency. $9.95. S.W.A.P., COMPANY, 6718 
South Western, Chicago, IL 60636. 


COLLISION AVOIDANCE LIGHT 


Reduce rear-end collisions by 53%. Govt. 

tests reveal. Interior/Exterior installation. 

Po wire stripping. Only $9.99 S&H inc. 
Send PC, MO, VISA, MC to: 


Q D 


P.O. Box #1105,Marshfield, MA 02050. 


BUILD e  -ULTRAUTE } WINDMILL 

Kits Simple Design 

Avail- Low Cost pec 

able Construction. . £1500 To 
12 Volts DC. | 


P.O. Box -C. Somersville. CT 06082 


PLANS, BLUEPRINTS 


AMAZING 14 SHOT F Rubber band 
$3.00. BONES, Box 


plans send s.a.s.e. 
ELECTRICAL SUPPLIES & EQUIP. 


LASERS: Surplus Units. Power Supplies 
Tubes. Free Catalog. Meredith Instru- 
ments. P.O. Box 1724. Glendale. AZ 85311. 


Dorothy Ellis, Sr. Class. Adv. Asst. 


tions © 12/24 hr. forma 
Micro light « Password func- 
tion e Auto calendar e All 
black polysylfone DBC-80 *29 
s 086-60 all chrome stai 
less steel model "6 « Bo 
BBCSO Super discount priced!!! 
$0, ^ iunc SYSTEMS 

Box 1708, Lakeside, CA 92040 
ORDERING INFO: Send check, or money order. We can 

pons 


Add 2.50 postage & handiing for 
aca waten. Wa y a 30 day rm e T 
ur own 1 yr, waranty. M 
tent ew 8 cry rn . Serving you since 1978. 


HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower eng- 
ine powered. Carries one man plus. Flies 
overland snow water. Complete plans and 
booklet. $10.95. Aero-Projects, Box 5118PS, 
Clinton. NJ 08809. 


GIFTS 


FREE CATALOG, 46 p: " Distinctive 
Gifts, Sard ad 5 pen eal Knob 
Lane, Frederick, 


aires 


KITES 


| FREE COLOR CATALOG 
Choose from over 100 kites. 
Many unusual & innovative kinds. 

F Can or write for your catalog today! 


[Into The Wind . (303) 449-5356 | 
2047-P Broadway, 


Boulder, CO 80302 
-— suam — a — 


ENGINES & MOTORS 


THE “PIERCE” BIG 9,000 LB 12V WINCH 12 V DC HYD 
1359.00 (Includes 10' remote contol POWER 
‘mounting bolts & solenoid assy) bac UNT 
5s Winch Line $.29 FL Holds 150 Ft sinat 
34 Winch Line $34 FL Holds 100 Ft 
5 or more $350.00 


Absolutely he toughest 12V Winch on the market. We have sold thousands. 
lor Wreckers, Pole Trucks, Front Mounts for Trucks, Eic., Guaranteed. 


ORDER DIRECT FROM 
THE FACTORY & SAVE 
$$ 


DUMP UP TO 13,000 LBS 
4515.00 COMPLETE PIERCE HYD. DUMP SYSTEM $515.00 COMPLETE Qu 


2 or more 4465.00 Sy 
Sytem motes - 12 V Pamp 8 Reson. Cute 8 Sess Ue "Z @ 
Seis d ce neces staan on M 


PIERCE SALES 
EXPRESSWAY 287-HENRIETTA, TEXAS 76365-(817) 538-5643 


tk oF fraler 
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TOOLS & MACHINERY 


g 


SMALL FOUNDRY Furnace. Supplies 
Free Literature. Pyramid Products, ept, 
M, 3736 South 7th Avenue, Phoenix, 
8504 

UNIVERSAL For work shops and hobby en- 
IACHINE TOOL gineers. Reasonable price. Avail- 
IECANIX? L-150, able inch or metric version. 
PxA KOTOBUKI BOEKI COMPANY 
No. 5-8, 1-Chome, Tsukiji, 

Chuo-ku, Tokyo, Japan, 


Telex: 0-252-3476 
KBKK J 


Incies of agent 
available in several 
districts) 


LATHES - MILLING MACHINES 
MACHINE SHOP SUPPLIES - TOOLS 


BLUE RIDGE < 


acme ue 


‘Catalogs $1.00 (over 200 pages) 


Toll Free Number For [7M 
REPRESENTATIVES oF or FATA MANUFACTURES 


METAL Cutting Lathe $104.50. Taig, 
15048 Proctor, Industry, CA 91746. 


“SHARPENERS REPORT” Monthly 
|Newsletter, Sharpening Guidebook, Angle 
Wall Chart, Free details. Skog Company, 
Dept. PS6, P.O. 22559, Minneapolis, MN 


BOLTS, SCREWS, TOOLS. WHOLE- 
DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 


AVIATION 


BOOMERANGS — INCREDIBLE 
|RETURNS! Unique sport, Exciting hobby. 
IFREE 10th Anniversary Catalog. World's 
best! BoomerangMan, 1806-2 N.3rd., Mon- 
jroe, LA 71201-4222 


AIRBOATS 15 to 2 
rives, Engines, Propellers, Plans. Hover- 
raft. Nationwide Delivery. Catalog $2.00. 
iportseraft, Box 188R, Meeker, OK 748 


j0 Horsepower. Air- 


HURE $1.00. AERIAL 


692, GREENVILLE, TX 75401, (214) 
-2507. 


JET HELICOPTER mawa 


LOW-COST DESIGNS / ASSEMBLY METHODS 
1 Carries one perton-plut @ Vertical take-off à landing 
$ Hand-tool onstruction e Can be flown without 
"license "a. Uses low cont fun 


CONSTRUCTION 


ter Experimenter's. 


Filet «it designs, date, methods and uppers 
ing Noteyat (ilu. Oniy 1030* 


“BOTH ABOVE BOOKS: ONLY $1 


DEPENDABLE LOW-COST 
JOMEBUILT HELICOPTERS = 


i Design Selection » Pars Fabrication 
fe consinenon = Rite 


Send$5 95 Check orl. 


Guide Publishing 
50485. Dept CT 
Midwest City. OK 


zd ^ 

Uh ~ 

—ÓÉ A — 
STAR-CRAFT I 


2-man aircraft designed for vertical take- 
off and landing. Cruise at over 100 MPH. 
Build from kit. Components now available. 
For info send $10.00 to Star-Craft, 900 No. 
400 W. #9, No. S.LC., Utah 84054. 


PERSONAL VTOL. 


* TAKEOFF & LAND FROM 
YOUR BACK YARD. 

* CRUISE 225 MPH AT LESS 
THAN 30% POWER. 


Under development, a revolu- 
tionary vehicle with V.T.O.L 
(Vertical TakeOff and Landing) 
capability. With the exception 
of its small, F.A.A. certified tur- 
bine engine, the aircraft has no 
moving parts in its propulsion 
system. Missing are propellers, 
gears and transmissions. Yet at 
only 14’ in length, it carries up 
to 4 adults quietly and safely 
while using a variety of inex- 
pensive fuels. 


Send $30.00 in U.S. funds 
($35.00 overseas) for com- 
prehensive development report 
and color photograph, to direc- 
tor of marketing 


iL LU / 


4916 EI Camino Re; 
Los Altos, CA 940; 


al, Suite 220 


nu 
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PERSONAL 


FREE information, how to become a min- 
ister and establish a church. WCL, Box 26, 
Joelton, TN 37080. 


DO IT YOURSELF 


HYDROGEN AUTO FUEL From Water. 
Amazing Free Report. Merit Products, Box 
5 Lo Y 40205 


APPLIANCE REPAIR. lustrated How- 
‘To book shows easy volt/ohmmeter problem 
checks, washers, dryers. refrigerator Free 


e 


PICKS UP A WHISPER 50 FEET AWAY 
The model WAT-50 miniature FM transmitter 
uses a 4-stage circuit NOT to be confused with 
a simple wireless microphone. Simply snap the 
unit on top of a 9V battery and you can hear 
every sound in an entire house up to 1 mile 
away! Use with any FM radio. Tunes to any 
frequency from 70mhz— 130mhz. Easy to as- 
semble kit includes all parts and instructions. 
‘Only $29.99 tax incl 

Call or send MO, VISA, MC for immediate de- 
livery. Include $1.50 S&H. FREE SHIPPING 
on orders of 2 or more. All orders shipped by 
U.S. Mail. COD add $4.00. Personal checks 
allow 21 days. 

DECO INDUSTRIES 
BOX 607 
BEDFORD HILLS, NY 10507 


914-241-2827 


ELECTROPLATING. Complete Textbook. | 
Elect ‘Nonmetallic Item: 


pla Metalli 1 
$11.95. Details Free. Tropic, Box 95P, Palm 
Bay. FL 32906-0095. 


£j ered TEGRMONOSY 


d. OH 4413 


Z AMAZING’. 


SCIENTIFIC and ELECTRONIC 


N DEVICES.” 


PLANS — All Parts Available in Stock 
* LCS BURNING CUTTING CO2 LASER ....$20.00 | 


© RUB3 RUBY LASER RAY PISTOL 20.0 
* BTCS 1.5 MILLION VOLT TESLA COIL.. 


* GRA1—GRAVITY GENERATOR -100 
* MAGNETIC CANNON/PROJECTÓR. 1000 
KITS — includes Pans and Parts | 
* LHCZK SIMULATED REDIGRN/YEL LIGHT, 
«Break 28 80 VOLT TESLA GIL. 59:0 | 
* IOGIK ION RAY GUN. 109.50 

** PSP3K PHASOR SHOCK WAVE PISTOL 49.50 
© SIGIK STUN/PARALYZING GUN 3950 
* INFIK INFINITY TRANSMITTER 134.50 
* MFTIK 2-3 MILE RANGE FM VOICE 

XMTR PC BOARD... 4950 
ASSEMBLED AND TESTED PRODUCTS | 


Li rA RED 1MW PORTABLE HENE 


315. 
Li T: SOLID STATE TESLA COIL 35KV ..74 
‘+ IPGSO POCKET PAIN FIELD GENERATOR 64. 
* BLSTO BLASTER DEFENSE WEAPON .....89.50 
© ITM10— 100KV SHOCK AND STUN GUN... 99 50. 
‘+ PPF10 PHASOR PAIN FIELD PORTABLE 249. = 
© SNP20 SECURITY PHONE LISTENER ... 
* CATALOG CONTAINING DESCRIPTIONS, oF 
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR 
$1.00 OR INCLUDED FREE WITH ALL ABOVE 


PLEASE INCLUDE $3.00 PH ON ALL KITS AND PRO- 
DUCTS. PLANS ARE POSTAGE PAID. SEND CHECK, 
MO, VISA, MC TO: 

INFORMATION UNLIMITED 
P.O.BOXTI6,DEPT.PB AMHERST, NH 03031 


00 
50 
50 


Send $6 tor our complete information | 
 pockoge, which includes full details & 
Mlustranons of oll mold designs ana 

sites. easy 10 read plans. hondy tools | 
ond techniques Your $6 is refundable 

‘on any purchase you moke. 


E-Z BLOCK 


‘MOLD COMPANY INC. 
Dept. 266 
P.O. Box 28747 Si. Louis, MO 63146 


REPAIR MOST ANY TV. . . . EASILY! 
Write: Caltronics, 1013 Maine, Windsor. IL. 
61957. 


VOICE Disguiser, FM Transmitter, Tele- 
phone Transmitter and More! XANDI, Box 
25641, Tempe, AZ 85282. | 


ASPHALT MAINTENANCE & REPAIR | 
GUIDE For Parking Lots, Drivew - 
To'S. Materials Needed, Where To Buy 
$5.00 Asphalt Advisor. Box 135. Engle- | 

80150. 


SAVE THAT HOUSE The homeowner's 
quide topreventing insect damage and wood 
lecay. Illustrated. Send $7.95. D&J Pub- | 
lishing. SE261 Brigham Court, Shelton, WA 
98584. 


FIREWOOD RETRIEVING DEVICE | 
PLANS. Convert old bicycle parts into back | 
saving tool. Retrieve wood from otherwise 
impossible locations. GUARANTEED SAT- 
ISFACTION. Send $10.00 to: Kevin Elliott. 

St. Rt. Box 130, Douglas City. 


PROTECT 


Your car from sun, snow, sleet, 
hail, birds and sap. Boats tool 
10' x 20' Packaged Steel Shelter 
erects in hours. Needs no paint. 
Factory to you. Freight Paid. 
FREE information. Visa/MC 
Kwik-Bilt, Inc. 3114 Benton St. 
Garland, TX 75042. 214/494-1164 


BUILD a portable 12. V Ba Battery charger, chai 


| From local materials. For plans send $600 


to: B&D Enterprises, Box 155, Shepherd, 
MI 48883. 


PAINTING YOUR HOME? Professional 
explains techniques, materials and tricks 
of trade, Guaranteed! $5.35 to: Need to 
Know? Books, Dept. PS686a, 45 Sixth St., 
Prairie du Sac, WI 53578. 


HEATING AND AIRCONDITIONING 
BRAND Name Boilers, Furnaces, and Air- 
Conditioners all makes and models lowest. 
prices. Boilers $595.00, Furnaces $249.00 
— Central Air-Conditioners $395.00. Do it. 
aped save. Write: Heatmasters, 5540 

Lawrence, Chicago, IL 60630. 


VAN de GRAAFF GENERATOR. 
250,000 Volts of Electrostatic Energy. Ex- 
iments. Lightning, Truly "Hair Rais- 

Free Details. Associated Scientific, 
Box 15098, San Diego, CA 9211 


4,321 CATALOGS listed. Sources For 
Anything! $5.00 Catalogs, Box 92452X, At- 
lanta, GA 30314 


BUSINESS OPPORTUNITIES 


NEW Discovery in Battery recondition- 
ing. Eighteen months guarantee! Means 
Big Profits Fast! Electoan, 7415 Gable Dr. 
Little Rock, AR 72205. 


$500. WEEKLY Recycling Discarded 
Tires! Stamp Appreciated: La Vallees, Foun- 
tain, F 


CONCRETE Block Machinery: 
$1.00. Route On 
South Dakota 5’ 


atalog 
Box 3740. Rapid City, 
02-3740, 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home, 
without capital. We ship plan for no risk 
examination. Experience unnecessary. Free 
Report. Mellinger, Dept. C2696, Woodland 
Hilis California 91367. 


BORROW $300-$30,000 Worry Free! 
Keep Indefinitely! Free Details! Write: 
American, 1601 Main. Plainfield. IN 46168. 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School. 17050 Telfer 
Drive, Morgan Hill, CA 


BUMPER Sticker Printing Device. Cheaj 
Simple. Portable. Free details Bumper, POB 
22791 LLC), Tampa, FL 33622. 


LEARN MIRROR RESILVERING, Free 
Information. Silvercraft, Box 127, Lans- 
downe, PA 19050. 


ALUMINUM SCRAP-Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS66. Box 127, Alexandria Bay. 
NY 13607. 

IR HYDRAULIC JACKS— Free 
Hydraulic Parts Supply. Dept. S. 
Box 4157. Brownsville. TX 78520. 


“$1,000'S WEEKLY!" Fantastic Home 
Mailing Program! Start Immediately! Free 
Details! Write: MJG-PS. Amblers, PA 
19002. 


RECYCLE METALS. NO, NOT BEER 
CANS! Easy $458 weekly! Free informa- 
tion, Hornsby's. Box 1214. Franklin. TN 
37065-1214. 


acca 


EARN $20,000 per month. Free Infor- 
mation. DL, Inc., Dept. PS, Box 32165, Tuc- 
son, AZ 85751. 


HUGE PROFITS! Reconditioning used 
car batteries. Secrets others don't tell. 
Stamp please. Battery Outlet, Box 3300, 
Hickory, NC 28603. 


MAKE HOMEMADE BOOKLETS. I'VE 
EARNED $187,000 WITH MINE. MONEY 
NEVER STOPS! Free information: Dasher, 
Box 37169, Ft. Worth, TX 76117. 


LEARN Piano Tuning. Big profits! Ca- 
reers, Box 383PS, Urbana, IL 61801 


EARN $1,000'S with our Home Business 
Directory. Rush stamped self addressed en- 
velope: Elite, Box 3195-PS, Jamaica, NY 
11432. 


BE YOUR OWN BOSS! 

Learn how to start and operate your own 
profitable business at home. For details. 
send $1 to: The Connection, #PS66, 6: 
W. Exposition, Lakewood, CO 80226. 


MAKE BIG MONEY REPAIRING WIND- 
‘SHIELDS, & Plate Glass! Up to $60,000 
yearly! Call TOLL-Free for Valuable FREE 
report. 1-800-321-2597. Glas-Weld 
Systems, nd, OR 97708. 


TWO stamps brings the Hottest Money- 
makers, Nonstop for one year. B/Assoc., 
| Box 4222, Rockford, IL 61110. 


MECHANICALLY inclined individuals 
desiring High Weekly Profits operating 
mall Manufacturing business Without In- 
stment write: Busines P Brighton 
11th, Brooklyn, NY 112 


LIFETIME OF HOMEWORK! Successful 
48 years! Retiring. Secret can now be yours! 
Publico: arlsbad, CA 92008. 


NEW Luxury Car without cost! Write: 
Amco 15, 1601 Main, Plainfield, IN 46168 


$192.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 50e (Re- 
fundable), Woodwins, Bridgewater, MA 
023924. 


— inexpensive, pleasant, practical! 
information. Planter's, Box 1214, 
Franklin, TN 37065-1214. 


SELL HOW-TO BOOKS BY MAIL. 
UP To 200 PROFITS 


START NOW! 
We drop shipped at very iow prices, books cassette 
tapes. manuals and reports Beautiful ilust 
catalogs. circulars and sale aides supplied for your 
mail order sales. Start without capita? One ol tne 
st Money Making in mail order industry 
Complete details and catalogs Send $100 lor 
Postage (refundable) to: 
LONG PUBLISHING, Dept P-27 
PO. Box 1465. Garden Grove, CA 92642-1465 


$1,000'S WEEKLY 


Home Business Directory 


Exciting free details. Write: 
Box 2019-PS 
New York, N.Y. 10163 


14,947 HONG KONG, Taiwan PROD- 
UCTS CHEAP Small lots. Some samples 
free, Harbor, Box 1719-PS6, Yuba City, CA 
95992. 


SPARE time fortune in Vinyl Repair. 
Huge demand creates exceptional profits. 
We supply everything. Details free, VIP, 
2036 Montrose, Chicago 60618. 


GOLD Stamping Machines. Inexpensive. 
Quality. Large imprint Area. Free details. 
Magic Systems, POB 24986 ( LLC), Tampa 
FL 33623. 


MAKE Rubber Stamps. Highly Profitable 
Business. Free Details. Stamper, POB 
22809 (LLC), Tampa FL 33622. 


TAKE Catalog Orders. We drop-ship 2500 
best-selling specialty products, Lowest 
below wholesale prices. Immediate deliv- 
ery. Spectacular home business opportu- 
nity. Free Book. SMC, 9401 De 
Dept. 28-4 

GET VOUR FREE INFO-KIT — Making 
MONEY with Balloon Magic . . . Kit tells 
how... Write Today .... Winner's — PS66, 
Box 250, Alexandria Bay, NY 136 


FREE! TREASURY OF HOME BUSI- 


VIDEO RENTALS, Your Business, $5.00, 
Complete Details. WCS, Box 658, Addison, 
60101 


$1000 weekly mailorder. Immediate 
opportunity Noobligation, Enterprise, 210 
felch-PS, Ames, IA 50010. 


MAKE HOMEMADE BOOKLETS! De- 
tails free! Caligan, 1013 Maine, Windsor, 
IL 61957. 


$5,000 MONTHLY Guaranteed! New 
Home Mailing Program Guaranteed Earn- 
ails Write: LBI 


ings. Start Immediately. [ 
Systems, Dept. PS, Box 343 
11432. 

LEARN Gold, Silver Scrap Recycling 
Business. Free Information: Recycling, Box 
11216PS, Reno, NV 89: 


PIANO Tuning easily learned on Video 
Tape! VHS $39. Ashburn Piano, 1408 Hy- 
der-A, Anchorage, AK 99501. 


GET RICHI Selling Books By Mail 
400% Profit! Dealers Wanted. Free Cata- 
log. Published, Box 1621, Spring, TX 77383. 


GUARANTEED QUALITY NAMES with 
AMAZING RESPONSE. Rush sase to: 
Brenlin Co., PO. Box 974, Moline, IL 61265. 


FOR MAKING 
A SINGLE 
PHONE CALL! 


$1,000. 


SCREEN Print 
Free Details. 
Tampa, 


HIGH Profit Making Badges. Easy. 
fect results, Free Details. Bac 
Box 24986 (LLC), Tampa, FI 


ALUMINUM SCREEN BUSINESS — 
Guide tells tools, fabrication, mark 
NUMEROUS sourcesof income. Send $6.00. 
Samaritan, PO. Box 897, Mineral Wells, 
TX 76067. 

START your own CHIMNEY-SWEEP 
business. For complete detailed instructions 
written by a successful, retired, chimney- 
sweep send $7.95 to: CHIMNEY-SWEEP, 
7425 S.W. Sorrento Rd., Beaverton, Ore- 
gon 97005. 


HIGH Profits With Custom T-shirts And 
Caps. Inexpensive, professional heat tran: 
fer machines. All supplies. Press Magic, 
PO. Box 22809, (LLC), Tampa, FL 33623. 


HUNDREDS WEEKLY! Selling Books by 
ls: Publishers, #126-PSB Home- 
NY 1T 


MAILORDER Opportunity: Start pro 
able home business without experience or 
capital. Information Free. Mail Order As- 
sociates, Dept. 469, Montvale, NJ 07645 


EASY profitable home businesses! Free 
details! DJS Enterprises, Box 122P, Span- 
ish Fork, UT 84660 


CREDIT REPAIR— Do your own. Details: 
SCA, 3941-B South Bristol 4346, Santa 
Ana. CA 92704. 


PROVEN, Successful, Home Operated 
Business, Start On A Shoestring! Free 
Details! B.C.E., Box 2915, Boone, NC 
28607. 


NEW MAILORDER TECHNIQUE FOR 

MLM. Sensational earnings faster! Free 
roof. Information Free! Bale, 11 Alwyn, 
lewark, DE 19713. 


AMAZING Money Making Program 
FREE Details. Guaranteed. RPM Enter- 
prises, 201 Garden St. Warrenton. VA 22186. 


UNIQUE MULTI-LEVEL BUSINESS. 
Amazing Home mailing opportunity. Free 
Details. VRC, 2325 S.W. 89 Place. Miami. 
FL 33165. 

PROFITABLE home mailorder business. 
art without capital or experience, free 
formation. Mailorder Enterprises, Dept 
35, 26 Westwood, Alexandria. LA 71301 


“SUCCESS UNLIMITED” New proven 
exciting ways to operate your own profit- 
able business at home. FREE details 
Cramer Enterprises, Suite III. 661 N. Har- 
bor Blvd. San Pedro. CA 90731 


SUCCESSFUL HOME BUSINESSES. 
Start Immediately. No experience. Free 
Details. Independence, R.D. 3 Box 143, 
Pinebush, NY 12568. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423 


GOVERNMENT HOMES. 
From $1.00. You Repair. Also Delinquent 
Tax Property and Foreclosure Lists, For In- 
formation Call Refundable 1-312-888-0123 
X-H-504. 


‘STUDY Real Estate at Home. Complete 
Course toward Professional Diploma. 
$295.00 Write: RGA, Box 3132, Station B. 
Fredericton, N.B. EJA 5G 


MONTANA LAND 
SIS dwn Vo S Mond areata Yelowsione Pan 
ng Nationa Forests. ne heart ot vophy ek der moose, 
need acess, INSURED TLE ANO WARRANTY DEED Yor 
inspection welcomed FREE Brochure, Maps, Color Photos. 
‘Wholesale Blocts 3 
Call Today TOLL FREE: 1-800-252-5263, 
Yellowstone Basin Properties. 
PS, PO. Box 3027 


1119 North 7th Ave. 
Bozeman, MT 59772- © (406) 587-5469 


FREEDOM COUNTRY 
20 BIG acres in WESTERN MONTANA, starting at $9850 
$200 down, $11dmonth Trout fishing, backpacking 
camping, Elk. deer, moose, bear ADJOINING two National 
Forests. near established towns. Yellowstone and Glacier 
National Parks nearby. GUARANTEED ACCESS, INSURED 
TITLE, WARRANTY DEED. FREE color brochure, photos, 
mapi FULL MONEY-BACK GUARANTEE 
CALL TOLL FREE 1-800-592-5990. 
TREASURE STATE RANCHES 
210 Milwaukee Street, Dept PS 
Deer Lodge, Montana 53722 - (406) 846-1000 


HOME CRAFTSMAN 


DOES YOUR SUMP PUMP WORK dur- 
ing power failure - Ours Does - without a 
plumber. Catalog $1.00 Refundable, Resi- 
dential Safety Systems Inc. 600 Cross 
Bldg. A, Lakewood, NJ 08701. 


STAINED GLASS Factory direct, gl. 
tools, supplies, books. Catalog $2.00. 
MGR-PS-6, Box 6383, Fort Smith, AR 
72906. 

COPYRIGHT anything easily. Instruc- 
tions. $3.00. AFFIRMware, Drexel Hill, 
Box 586, PA 19026-05864. 


AKE PVC PIPE Fi NITURE | 
furn your spare time into big cash profits. 


‘STEAM ENGINE KITS, Power models at 
savings to you! Send $1.00 for literature. 
PM. Research Inc., Dept 5, Rd #2, Box 29, 
Wellsville, NY 14895 


WOODWORKERS OUTDOORS Tool- 
sheds, Birdhouses, Gazebos, Garden & Patio 
Furniture, Swingset, ete. Plan Catalog 
$2.00 pp. Alfred Otto Publishing Co., P.O. 
Box 690765B. Houston, TX 77269. 


EDUCATION & INSTRUCTION 


UNIVERSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. Counseling, Box 389-SP6, 
Tustin, CA 92680. 


FREE Mail Order Business Beginner's 
Guide. JMZ, 731-A2 Leroy, Ferndale, MI 
48220. 


YOU Can Make Mone 
Details. Brokerage, Box 2 
ery, AL 36123. 


Wholesaling. Free 
10187, Montgom- 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PÀ 15134. 


UNIVERSITY Degrees! Economical home | 
study for Bachelor's. Master's. Doctorate. 
Prestigious faculty counsels for indepen- 
dent study and life experience credits. Free 
information - Richard Crews, M.D. ‘Har- 
vard). President. Columbia Pacific Univer- 

1415 Third St... Dept. 2R56, San Rafael. 
CA 94901; Toll F 800 227-0119; Cali- 
fornia: 800 552-5522: or 415 459-1650. 


WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC. The original—50. 
vrs.— World's largest! Term soon. Approved 
Tor VA. FREE Catalog. 1-800-255-2255 ext. 
5: COL. GORDON E. TAYLOR, P.O. Box 
949. Dept. 3. Mason Ci 


READ 3000 WORDS A MINUTE with 
understanding. EASY! FREE information. 
Malcolm Carter Company, 8508 Greenwell 
Springs, Suite 67. Baton Rouge, LA 70814. 


UNIVERSITY DEGRI WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, 
DOCTORATES. ACCREDITED, INEXPEN- 
SIVE, FAST. FREE INFORMATION. DR. 
JOHN BEAR, P.O. BOX 11447-PSC, MA- 
RINA DEL REY, CA 90295. 


DEGREE IOGRAMS 

IN Management, Economics, Philosophy, 
Business Studies. Credits and Experience 
accepted. Prospectus tairmailed $2.00) Reg- 
istrar. Sussex COLLEGE OF TECHNOL- 
OGY, HIGHFIELD DANEHILL, SUSSEX, 
ENGLAND Rh 17 7EX. Founded 1969 stu- 
dents worldwide. 


SUPER-INTELLIGENCE! FREE amazing 
method! Box 1462, Glendora, C. 
91740. 


HANDLE YOUR OWN LEGAL AFFAIRS. 
Be a Paralegal. Accredited Attorney In- 
uction. Home Study. FREE CATALOG, 
Southern Career li ute. Drawer 66PS, 
58, Boca Raton. F 27, (305) 368- 
22 

ELECTRONICS: Degree. Corre 
spondence instruction. Accredited, NHSC. 
Free catalog. Grantham, 10570 Humbolt, 
Los Alamitos, California 90720. 


IPERLEARNING! Triple learning 
through music! Develop Supermem- 
ory; control stress. Free—book excerpt & 
catalog. S ng, 450-PS6 Seventh 
Avenue, N. 


LINCOLN UNIVERSITY DEGREES by 
examination and thesis. Pros] 
BCM, Box 1618, London. 
England. 


ectus $2.00. 
'CIN 3XX, 


ee catalogue de- 
proven correspondence 
ranton Institute, 263B 
Adelaide Street West, Toronto, Canada. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MANUAL. 
and catalog $5.00. Hydraulic Parts Supply, 
Box 4157, Brownsville, TX 3-418 


REPAIR lawnmowers thousands of parts 
and tools wholesale list 40v. Ellwanger's 
PS., PO. Box V, Port Jervis, NY 12771. 


SALESPERSONS 
DISTRIBUTORS 


THERE IS MONEY 
TO BE MADE SELLING 
gn KNAPP SHOES 


^ 


- 


— 


Start earning extra cash instantly... . pus. 
receive a 90% discount on a pair o cushion comfort Knapp. 
shoes for yourself rom the largest direct selling shoe 
‘company inthe entre country. Over 20,000 salespeople 
eyourseflare making money every day seing rom our 
{ul cor catalog featuring over 250 atractivo styles for 
men and women including dress, casual work, salty and 
‘outdoors. Knapp wil send you a complete FREE. 
SELLING KIT, including everything you need to get 
started earring extra money immediately. There is no sk. 
when you sel Knapp shoes. We support our sales people 
with ree traning and back our shoes with an unconditional 
money back guarantee. No cost! No Obligation! 
‘Send coupon today!! 
‘Thomas McCaffrey KNAPP SHOES, One Knapp Centre 
5766, Brockton, MA 02401 


Name 
Address. 


City — — —— State — Zip —— 
America Works 
in Knapp Shoes 


I ——ss———À— — eee 
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SATELLITE TV 


‘SATELLITE System $449. Catalog $2.00. 
Starlink, 2603-16P Artie, Huntsville, AL 
35805. 


BUILD Your Own Satellite TV Receiv- 
ing System And Save! Instruction manuals, 
schematics, circuit boards, kits! Send 
stamped envelope for complete listing: 

I, Box 25647, Dept. 24NN, Tempe 
AZ 85282. 


8 DISH „OO fabrication cost. At- 
tractive, Easy Construction. Program 
Informational Package, $3.00 refundable 
DIRIJO DISH, Box 212, Lowell, NC 28098. 


SATELLITE SYSTEMS, Lowest Prices in 
the Nation! Send Brand, Model to: 2002 
innovia, Inc., Box 2002, Gardnerville, NV 
89410. 800-628-2828, ext. 519. 


SATELLITE DEALERS SUCCES: 
Guide. Complete Business Plan $24.95. SSI, 
225 W. Ist., Chandler, OK 74834. 


CLOSED CIRCUIT FEEDS. You can 
watch your favorite television shows days 
in advance when you know where to look. 
Send $5.00 to: Downlink, 9420 Reseda Blvd. 
#473, Northridge, CA 91324. 


COMPUTERS 


T lardware bargains. 
Hard to find items. Huge selection. Fast. 
Service. Free Catalog. Enterprises, Box 690, 
Hicksville, NY 11801. 


ATTORNEY OFFICE PACK 

A complete office management system for 
legal operations, time billing, auto calcu- 
lation, spreadsheet, forms, boilerplate, 
client tracking, case tracking, reminder, 
search, etc. Auto offfice works for small up 
to 40 attorney share, co-partner, or indi- 
vidual co-resident. Requires IBM compati- 
ble and hard disc by SOFTWARE TRUST, 
A Star Series. $2875.00. Order line: 1-800- 
824-7888, extension X910. 


PROGRAMS, IBM & Compatible Soft- 
ware at Bargain Prices less than $4.00 
disc Free Catalog, PSCa, Box 1057, Capi- 
tola, CA 95010. 


RECORDS & TAPES 


GOLDEN Oldies Records! 45rpm; LP's. 
Catalog $1.00. Carroll's, 703-B, Ville Platte, 
LA 70586. 


RADIO/TV 


Beareat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 

CABLE EQUIPMENT. Guaranteed low- 
est prices in US, Jerrold, Hamlin, Zenith— 
many others! Lowest dealer prices! Orders 
shipped within 24 hours! Master-Card— 
VISA—C.O.D. accepted. Free Catalo 
call: (800) 7 only! Pacific Cable Co., 
Inc., 7325» Reseda Blvd. #206, Reseda, CA 
91335. All other information, call (818) 
716-5914. 


CORDLESS TV TRANSMITTER used to 
conveniently transmit TV signals to remote 
television locations within a 200 foot range. 
Free information. CAMEO Enterprises, 
P. O. Box 63-PS, Accord, MA 02018. (617) 
871-5611 


VIDEO 


VIDEO MOVIES. Bargains! VHS. Beta 
Catalog $1.00. Tower, Dunkirk, MD 20754- 
0213. 


SPECIAL SERVICES 
INFORMATION On Anything. Fergu- 
son Research Specialists. 60-15 Woodside 


Avenue, Woodside, NY 11377. 


SIZE ENLARGEMENTS 
. Color, B/W. Terrific decorations, 
ane fun. $20.95 from 35MM negatives, 
at 95 from any picture, postage included, 
Custom Professional Quality, Kodak Paper. 
Discreet, BBB Member, VISA, MC (expi- 
ration, signature), M.O., Check. P. 0. Box 
9722, Fresno, CA 93794. 


PLASTICS 


CASTOLITE Liquid Plastics. Crys 
clear, colors. For casting, embedding. coat- 
ing, fiberglassing; in industry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $2.00. Cast- 
olite, Dept. 86G/PS, Box 391, Woodstock, 
IL 60098. 


BOOKS & MAGAZINES 


FAMILY Bibles - Beautiful Bible Stories, 
Taped Bible Cassettes. Details $2.00. 
Bridges, Box 5460, Hollywood, FL 33083. 


REMAILING SERVICES 


CONFIDENTIAL Mail Receiving/For- 
warding. Mail Drop, Box 18039PS, Orlando, 
FL 32860. 


PUBLISH Your Book! Join our success- 
ful authors. All subjects invited. Publicity, 
advertising, beautiful books. Send for fact- 
filled booklet and free manuscript report. 
Carlton Press, Dept. PS, 11 West 32 Street, 
New York 10001 


DETECTIVES 


ELECTRONIC DEVICES, For SECUR: 
ITY, COUNTERSURVEILLANCE, and PER- 
SONAL PROTECTION. Giant sixty-four 
page catalogue $1 na HUNTERA, Box 12922, 

27117-2922 


PRIVATE INVESTIGATOR Home-stud; 


Training Program. Free Information. Glo- 
bal, Box 191PS, Hanover, MA 02339. 


TOBACCO, PIPES, CIGARS 


CIGARETTES. Roll Your Own! Free Cat- 
alog. Green River Tobacco, Box 1313-PSC, 
Owensboro, KY 42302. 


STAMP COLLECTING 


0 Breathtaking 
Only $1.00 with 
sensational approvals. 
6, Box 982F, Toronto, 


Stamps from 
latest bargains 
Stamps +, Dept. S 
Canada M4Y 2N9. 

FREE: Discount Stamp Catalogue, Shel- 
ron. Box 547B, North Miami, FL 33161 


FREE Surprisc collection with approvals 
Jay, Box 2130, Petaluma, CA 94953. 


amp Approvals. Kloster, 
Springfield, MO 65807. 


FOREIGN NEWSPAPERS 


glish NEWSPAPERS 
65 Countries! Sampler: 4/$2.98. FREE B 

chure. Multi 
Poi 


WEATHER INSTRUMENTS 


ELECTRONIC DIGITAL INDOOR-OUT- 
DOOR THERMOMETER. Assembled, 
$99.95, includes set 
Electronic Concepts, 
Huron, MI 48301 


OF INTEREST TO ALL 


MESSIAH PROMISED LIFE TO THE 
OVERCOMER. Send for your free 


Chastity" to: 

A P.O. Box 50456, Ft. Worth, TX 
= IAFT—HARNESS THE 

FORCE. Un 

the consensus a 

Box 15 New Bern, NC 


PUMP WATER 

NO GAS/ELECTRICITY 
with Fleming Hydro-Ram 
Send $94.75 for Ram Pump 
$3.00 for Detailed Brochure 


RAM CO. Box 698S 
Amherst, VA 24521 
(804) 277-8511 


SECRET Address $7.00 Monthly. Estab- 
lished 1969. Wright, Drawer 2112, Ashe- 
ville, NC 28802. 


MAILING LISTS 


jailing List Consultation. Details. 
TU. Box 1107, Stuart, FL 33494. (305) 
334-5205. 1-800-554-5478. 


FRESH, HOT RESPONSIVE NAME 
LISTS of actual mailorder BUYERS. Most. 
categories. Computerized in ZIP CODE 
ORDER on peel and stick labels. GUAR- 
ANTEED DELIVERABLE! For Brochure 
rush $1.00 to: Weeks and Assoc., PO. Box 
3492, W. Sedona, AZ 86340. 


1S It True You Can Buy Jeeps for $44 


through the US. government? Get the facts. 

today! Call 1-312-742-1142 Ext. 4606. 
MONEYMAKING 
OPPORTUNITIES 


NEW Luxury Car Without Cost. Write: 
AMCO ISE, 1601 Main, Plainfield, IN 
4611 


BORROW $300: $30,000 Worry Free! 
Keep Indefinitely! Free Details! Write 
American, 1601 Main, Plainfield, IN 4616: 


GOLD Stamping Machines. Inexpensive. 
Quality. Large imprint Area. Free details. 
Magic Systems, POB 24986 (LLD), Tampa, 
FL 33623. 


$100" WEEKLY Clipping newspaper 
articles, Free information. MCPI-NC, 231- 
32 Merrick Blvd., Laurelton, NY 11413. 


MAILORDER BUYERS 


Thousands of MAILORDER BUYER LIST 
are now available for IMMEDIATE USE! 
Com red on Peel and Stick labels in 

ODE ORDER. GUARANTEED DE- 
LIVERABLE. For complete details RUSH 
SASE to: 

GLOBAL ENTERPRISES INC. 

Box 421978, San Francisco, CA 94101 


FRESH Hot Responsive Name Lists of 
mailorder buyers. Most categories. Compu- 
terized in zip code order. Peel and stick la- 
bels. Guaranteed deliverable, For Brochure 
rush Sase to: Victoria Stuntebeck, Box 
196D, Pengilly, MN 55775. 


LOTTERIES 


LOTTERY PLAYERS 
Eve) GOT YOUR NUMBER! 
30% g RW? is based on the same 
wet M random system as official 
lottery machines in U.S. and Canada. EVEN 
YOUR ODDS on all Pick 3, 4, & 6 games. 
49 numbered 
disks . . . lucky penny . . . instructions. 
YOUR WINNING NUMBER IS IN THE BAG! 
Send only $4.25 to: 
Lucky Draw 
Box 29006, Glendale, CA 91209 


You get . . . pick pouch 


WIN MILLIONS in Canadian lotteries. 
Free details plus FREE TICKET OFFER. 
Lucky Buck (PS), Box 171, Station W, 
Toronto, Ontario, Canada M6M 422. 


EMPLOYMENT INFORMATION 


$25,000-$65,000 +. Free 
ment, Box 19760-FS, India- 


CRUISESHIPS, s, Ships, Riverboats. 
Women, Men $15,000-$60,000 Work month 
Home month. Experience Unnecessary, US. 

lus 112 Countries. Free report Stamped 

Envelope. Marine Employment, Box 223, 
Central, IN 47110. 


OFFSHORE JOBS! $15,000—$60,000! 
Week on, week off! Detail: 
Box 4478-PS, Biloxi, MS 3 
stamp), 


31. (Enclose 


FENCED GATE LATCH PROBLEMS. 


Steel cord replaces old string. ea post- 
id. D&R Enterprises. 50 incliff St. 
akersfield, CA 


PHOTO-POSTCARD 
TAKE A PHOTO 
SEND A POSTCARD 
Send Check: MO 


KEMTECH 


MISCELLANEOUS 


LOOK! STOP PESKY FLIES ANY- 
WHERE! Make your own fly trap in 5 min. 


with no expen: 
$1.00 € to: 
cago, IL 60648. 


See oon Sama break. 
can injure anyone close. We have safet; 
catches. Send $14.95 to: Crosby 
Bantam Ridge. Steubenville. 


. For easy directions send 


POSTAL JOBS AVAILABLE NOW! Send 
stamped envelope for free details. Postal 
Specialties, Box 2306, Provo, UT 84603. 

OVERSEAS POSITIONS. Hundreds of 
top paying positions. Attractive benefits. 
All occupations. Free details. Overseas Em- 
ployment Services, Dept. PS, Box 460, 
Mount Royal. Quebec, Canada H3P 3C7. 


EARN $300.00 to $1,800.00 PER 
WEEK, SPARE TIME. Enjoyable, appreci- 
ated, Help groups by presenting unique 
HIGH PROFIT item for fund raisers. Ob- 
vious Value Easily Sells Itself. Free In- 
formation Package. Box 711A4, Tyler, 
Minnesota 56178. 


$1,000 WEEKLY Home Business Di- 
rectory. Details. Box 2019-PS, New York, 
NY 10163. 


“$1,000'S WEEKLY" Mailing Letter$! 
FANTASTIC OPPORTUNITY! $tart Im- 
mediately! EXCITING FREE DETAILS! 
ue SUCCESS, #605-PS, Dresher, PA 


WEEKLY Prize Pool. French National 
Lotto 6/49 Now Over $14 Million. Full De- 
tails. Entry Form $5.00. ILC, P.O, Box 39, 
01210 Ferney—Voltaire France. 


MORE CASH without more income!!! 
Business accounting SECRETS transfer- 
red to personal income. “The Budget Kit”, 
Resource Computer, 2050 N. Collins, 
#112PSF, Richardson, TX 75080. $12.95 
postpaid 


KEEP more of YOUR MONEY! Become 
independent. Guaranteed. Budget booklet 
$5.00. STOJACO Publishing, Box 734, Tay- 
lor, AZ 85939. 


GARAGE & APARTMENT FOR SALE 
Lincolnway Sales & Service, U.S. 30, Ab- 
bottstown, PA 17301. Phone (717) 624-8500, 
Owner Retiring. 


MAKE BIG MONEY IN STOCK MARKET. 
Learn the Secrets of the Experts. Invest 
with Confidence thru Intelligence. Send 
$2.00 Today. Kloster Financial Services, 
2822 S.W. 9th, Des Moines, IA 50320. 


BIG BUCKS FAST! Operating your own 
profitable business AT HOME: Details 
FREE: OGM-PS Enterprises, 188 Old 
Longridge, Stamford, CT 06903. 


LOANS BY MAIL 


IMMEDIATE Loans to deserving individ- 
uals refused elsewhere. Many plans in- 
cluded. Try us! Associates, Box 98-P3, 
Brooklyn, NY 11235. ] 


BORROW $300-$30,000 Worry Fr. 
Keep Indefinitely! Free Details! Write 


American, 1601 Main, Plainfield, IN 4616: 
BORROW $35,000 "overnight." Any pur- 
! Free Report. Success Research, 


19739-FS, Indianapolis, IN 46219. 


BORROW $100— $100,000! Instant 
Reply! Rush stamped envelope! Financial, 
Box 1697, (PS), Richardson, TX 75080. 


LOANS By Mail Up to $50,000! No Co- 
signers! Confidential! Bad Credit No Prob- 
lem! Instant Reply: KP Associates, Box 373 
FLM, Woodmere, NY 11598. 


POST OFFICE $20,000 SALARY HIR- 
ING 5000 NEXT MONTH. Details: Govern 
ment Testing Service. Box 3328, Oakland, 
CA 94609. 


BORROW $500-40,000! "Overnight" On 
Signature. en indefinitely! Write: Action 
ien 3660 Wilshire, Los Angeles, CA 


EMPLOYMENT-CAREER PLANNING 
Expert help finding vour career potential 
FAST. For evaluation and valuable tips by 
national consultant send $20. and name, 
job history, education and career goals to 
JDR Services, PO. Box 823, Brookfield. WI 
53005. 


GOV'T SURPLUS 


MILLIONS OF SURPLUS BARGAINS! 
Jeeps included! Many 1% original cost 
ationwide Government Directory 
$2.00 (Guaranteed). Disposal. Box 19107- 


FF. Washington, DC 20036. 


GET $1000 CREDIT Immediately. No 
credit check or security deposit. Not infor- 
ctual credit line. (415) 763-9396. 


BORROW $50,000. Get Mastercard too. 
Lsase: Finance, 2409-A 17th Street Terrace, 
Leavenworth, KS 66048. 


FREE MONEY! $300,000,000 Giveaway. 
Grants. Never repay. Details $1.00. Jakla, 
Box 3066-PS6, Seminole, FL 33542. 


ARAB BUSINESSMEN Have Money to 
Buy & Invest. Top Finders Fees Paid 
IMEA, 686PS1. Box 3574, Newport Beach, 
CA 92663. (714) 722-9260. 
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WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


‘WINEMAKERS - Beermakers Free Cata- 
log, Low Prices, Free Recipes. Cellar-S, 
Box 33525, Seattle, WA 98133. 


FREE WINEMAKERS CATALOG! COM- 
PETITIVE PRICES. Wine World, 706 S. 
Carnahan, Spokane, WA 99212. 


HOMEBREWING 


BEERMAKERS ONLY! Free Catalo 
Newsletter. William's, Box 461-PX, O: 
land, CA 94604. 


GOOD EATING 


ZESTY AUTHENTIC MEXICAN Recipes 
"Mamas" 10 favorites. Easy to make! $5.00 
sase to: Diana, 5410 Rolling Wood, San An- 
tonio, TX 78228. 


GENUINE TEXAS TACO RECIPES. 10 
different, $3.00. Tenney, 8634 Serene 
Ridge, San Antonio, TX 78239. 

SMOTHERED STEAK, 6 recipes from 


Donna's Kitchen. $3.00. Four D's Enter- 
prises, P.O. Box 772, Norwalk, OH 44857. 


YOU CAN COOK ITALIAN proven rec- 
ipes—$4.00 to: Italiana— Box 30228 StnB, 
algary, Canada T2M4ÁPI. 


WATER PURIFICATION 


DRINK PUREST WATER! Home Distill. 
unt Prices! 800-874-9028, WA- 
, Center Hill, FL 


JEWELRY 


CLOSEOUT Jewelry. 55e dozen (Catalog 
.25¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-719 


OLD GOLD, JEWELRY WANTED 


HIGHEST CASH for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 1057, 
Chicago, 606 


TAKE NO CHANCES. Deal with olde; 
most reliable firm in old gold busine: 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


BUY IT WHOLESALE. 


CLOSEOUTS! Wholesale! Overruns! 
Freebies! Information (stamp): DDN, Box 
20152-G, Ferndale, Michigan 48220. 


WHOLESALE PARTS for lawn equip- 
ment. Minibikes, Karts, Chainsaws, Small 
Engines. Goality pones Send $3.00 for 
full line catalog. GRP Parts, P.O. Box 45245, 
Dept. S, Somerville, MA 02145. 


WORLD Buyer's Guide to Unusual and 
Innovative products. Information $1.00. 
Lawler, 76 Wesley Ave., Atlantic Highlands, 
NJ 07716. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . . Closeouts! 
Job Lots . . . Single Samples. Free details. 
Worldwide Bargainhunters. Box 730-B, 
Holland, MI 49423. 

SINGAPORE, HONG KONG, TAIWAN 
directories, Listing 11,000 suppliers, 20,000 
products, Buy Direct, Information $1.00 

lerrick Distributing, Box 274P, Merrick, 
NY 11566. 


CARTOONING SIGN PAINTING 


LEARN Sign Painting. Free Catalog 
Linton Supply, Centertown, Missouri 
(023. 


JOKES & NOVELTIES 


FREE Catalog! Things you never knew 
existed! 1600 Novelties, Jokes, Tricks, Sci- 
ence, Hobbies, Sports. Johnson-Smith, 
C-1113, Bradenton, FL 34203. 


HOBBIES & COLLECTION 


MILITARY Medals Catalogue $1.00. Sub- 
scription $6.00. Vernon, Box 1387PS, N. 
Baldwin, NY 11510. 


HYPNOTISM 


FREE Hypnotism. Sleep Learning Pub- 
lication DLP, Box 487, Anaheim. CA 92705. 


FOR INVENTORS 


PATENT IT ECONOMICALLY! Free de- 
tails. Licensed since 1958. Rainer Associ- 
ates, 2008 Fondulac, Richmond, VA 23229. 


BODY BUILDING 


HEARING AIDS 


WEIGHTLIFTING Machine, easy to build, 
plans $5.00 send to: Nicol Enterprizes, Box 
1802, Provo, UT 84603. 


INVENTORS! Can you profit from your 
idea? Call today regarding the marketing 
of your invention, or write for your free 
formation package. Over a decade of se 
ice. AMERICAN INVENTORS CORPORA- 
TION, 82 Broad Street, Dept. PS, Westfield, 
Massachusetts, 01086. 1-800- 5656. In 
Massachusetts call (413) 56% 


INVENTORS: If you have an invention 
for sale or license, write for free booklet. 
explaining how we can help 
Sales Corp moni, OH 


NONPROFIT foundation helps 
Free recording forms. Free e 
Affiliated Inventors Foundation, 501-A 
'olorado Springs, CO 80909 or Call 
toll free 1-80 


HOW TO SELL YOUR OWN INVEN- 
TION. Valuable book. Protect, de 
market your own idea. Auth 
holds four patents. Send $ - 
search Publications, PO. Box 841, DeKalb, 
IL 60115. 


You can legally protect and 
invention without a patent. 
low manual gives step by step instruc- 
tions. $10.00. MDM, PO. Box 43. Rapid 
City, SD 57709. 


PATENT YOUR INVENTIONS CHEAPLY. 
Ene] Patent Agent, N. Damocles, 99 
Robinhood Wi jolingbrook, IL 60: 


INVENTIONS WANTED 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS. 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


INVENTORS! Confused? Need help? Call 
AIM for free information kit. Toll free: 
1-800-2: 


Presentation to industry and exhibition at 
national innovation exposition. Call free 
1-800-528-6050, Canada, 1-800-528-6061 
X831. Or write: 


INVENTIONS Wanted. PATENTVEST- 
MENTS INTERNATIONAL. BOO-i 
2828, X592, (24 hours, 365 da 


NEW IDEA? American Patent in Wash- 
ington, D.C, will assist you through RE- 
SEARCH and DEVELOPMENT: Free Kit 
— 1-800-257-7880. 


FREE information of offering your in- 
vention for sale. Kessler Sales Corporation 
C-7-1W. Fremont, Ohio 43420. 


HONGKONG factory needs several new 
products for their overseas buyers. Send 
product ideas for royalty evaluation. Can 

roduce exclusively Hongkong Plastic 

letal Products Company, Box 69627, 
Kwuntong, Hongkong. 


EARTHWORMS, CRICKETS 
GREY NIGHTCRAWLER: 


‘Action 
‘Telephone 
'arm— Edison, 


HUNTING & FISHING INFO. 


FREE 1986 CATALOG: Gun-Chaps, hunt- 
ing and archery accessories. Kane Products, 
Dept. PS, 5572 Brecksville Rd., Cleveland, 
OH 44131. 


SPORTING GOODS 


"WOW!" ELECTRONIC ILLUMINATED 
LURE guarantees more and larger fish. 
Write. Fisherman, Box 146, Willow Grove, 
PA 19090. 


FISHING TACKLE 


HATCH A Million Worms. It's Easy. $2.95 
Postpaid. Establishment, Box 17014-S, 
Glendale, W1 53217 


KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
makers Supply, 308-PS, Emory, Texas 
75440. 


BENCH PRESS ? 
$10.00 to Powercom-* 
fax, VA 22038. 


How to Build A More. 
POWERFUL BODY! 
How YOU can have: 
"Wider Shoulders «Bigger Arms 
*Powertul Chest «Lose Fat 


225 PAGES! 1954 Glassware—Chem- 
ical — Lab. Equipment — Experiments. 
Most comprehensive catalog offered by 
one in this column. Established 1970. 
$3.00 REFUNDABLE. Aldrich Scientifi 
PO. Box 675-PS66, Helotes, TX 780 


EXPERIMENTERS" LABORATORY 
CHEMICALS—GLASSWARE. Catalogue 
$1.00. HAGENOW LABORATORIES, 1302 
Washington, MANITOWOC, WI 


CHEMICALS/LAB EQUIPMENT 
LOW Prices glassware, mantles scales, 
microscopes, Catalogs. Chemical $3.00. 
Equipment $4.00 both $5.00. CHEM-LAB, 
13814 Inglewood, Hawthorne, CA 90250. 


LASERS HE-NE Audio Modulated With 
Remote Receiver Commercial Surplus 
Ready To Use $179.95 ppd, Sase For Speci- 
fications. Les Electronics Corp., PO. Box 

0276, Dallas, TX 75380, (214) 867-3272. 


FORMULAS, PLANS 


MONEYMAKING CHEMICAL FORMU- 
LAS—THOUSANDS! CATALOG $5.00 
A6, Box 193, Brook- 


arine Paint Compound- 
ing. Instruction manual $14.95. Details 
free. Willz, Box 1558, Valley Cent 
92082. 


MUSICAL INSTRUMENTS 


INTERNATIONAL VIOLIN COMPANY, 
atalog for instrument makers, repairers. 
Imported tonewood, tools, varn 


guitar kits. Catalog $1.00 i 
count certificate. Dept. LF. 4026 W. Bel- 


vedere Ave.. Baltimore, Md 


SONGWRITERS 


POEMS-SONGS WANTED. Free Pub- 
lishing’ Promotions. Broadway Music, Box 
7431 rasota, 578. 

TREASURE FINDERS / 


METAL DETECTORS 

FIND old coins, 

New patented rev 

catalog. Gardiner, 4729L N. 
nix, AŻ 85013. 


BURIED TREASUR! 


jewelry. gold nuggets. 
ionary device. Free 
7th Ave.. Phoe- 


th Ultra Sensitive DIRECTIONAL Locator 
SEND FOR 

FREE INFORMATIVE BROCHURE 

RESEARCH PRODUCTS 


80x EIAN TAMPA. FLORIDA 33688 


With White's NEW 
Series 3 Metal Detectors 


B 


Call Toll Free: z 


1-800-547-6911 » 
WHITE'S ELECTRONICS 
Dept. PB-4 Sweet Home, OR 97386 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. I] 1/800/323-1212 Toll Free. 


GIANT SAVINGS Custom In-The-Ear 
Specialists. 30 Day Trial Terms. Riteway, 
Box 594518, Chicago, IL 60659. 

SAVE $200 +. Modern name brand aids 
improve understanding. No Salesmen. Free 
Trial, Free Catalog. J&M Aids, Dept. 69-R, 
329 Third, DeKalb, IL 60115 


Q HEARING AID: 
PRICE CATALOG FREE! 


Wl SUPER SAVINGS! Newest. Finest, All 

Buy DIRECT & save up to HALF! 
salesmen. Sold by AIR MAII 
TRIAL. FREE Catalog. Write: 


|| MONEYSAVERS, 


on HOME 


Dept. PS6D. 9530 Li Ave., 
M Sepulveda Cal. 91343 natn Ave 


ENJOY HEARING 


Allin-the-ear Hearing Aid! Nothing 
over, under or behind the ear . . 

no’ cords, tubes or wires. Simple 
slip-in fit. Full range volume control. 
45 day trial. NO salesman will call. 
Order your free catalog! Write Better 
Hearing today! 


or call 24 hrs./day 
1-800-824-7888 
ask for Operator No. 372 
BETTER HEARING 
Box 569-69L Brookport, IL 62910 


RUBBER STAMP 


Order "CUSTOM MADE" 


RUBBER STAMPS 


KA 
Gre UP TO 4 LINES only S9 95 
(Max.30 letters per line) 


INK PADS only $1.95 


Add 25¢ per item for postage 
SATISFACTION GUARANTEEO 
FAST SERVICE- Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Box 3514-8, Tulsa, OK 74153 


PATCHES DECALS & BADGES 


GUARANTEED Lowest Emblem Prices! 
Pins. Decals. Free Catalog Quotes, Stadri, 
61R Jane, NY 10014. (212) 929-2293. 


DOGS 


DN TV with: Barbara Waters, Jobory Carson, Dk Cavett, Art 
Chwlator Mery Orima ARTICLES: 

AMERICAN FIELD, TIME . TV GUIDE, HUNTING 
A DDR PAM. 
A science engineering breakthrough! A set of unique 
dog-sound makers that condition dogs incredi 
fast. Small. Used from the palm of the hand. Ne 
hypnotic control, even at a distance. No leash 
needed. Novices become experts. This new 
discovery is a learning-sound catalyst that teaches 
direct to the dog's mind. Renders bodily paintraining 
obsolete. Safer. Kind. Yet, more powerful! Dogs. 
‘simply don't fight it. Tunes dogs in, makes them want 
to please you. Unequaled loyaliy-bonding. Same 
instruments and system (the Dr. Miller patents) 


dispensed by v r dog beh: low, 
thousands of satisfied users in U.S. & foreign lands. 
From $25 to $175 FREE catalog 
DOG-MASTEH SYSTEMS 

66. lenire, Sox 250, Agoura Hile, CA 91301 
or Call (800) 824.7888 - or operator 656 
1 Dian of Ervetnmerti Research Labe Coppa & 1908 
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Product Information 


Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the purchase 
of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 
Orders will not be processed unless accompanied by the $1 handling fee. For your safety, please do not send cash. 


601 Outdoor Power Equipment — Homelite's 
1986 catalog features the firm's complete line 
of outdoor power equipment for cutting, trim- 
ming, and manicuring lawns; clearing new 
lots; moving snow; and auxiliary power. All 
equipment is factory tested and backed by 
industry experts. Free 


602 Windows and Patio Doors A 24-page 
full-color booklet from Andersen Corp. answers 
the most-asked questions about window and 
patio-door installation in new construction and 
remodeling. Sections include descriptions of 
High Performance insulating glass, window 
planning, angle bays and bows, and the An- 
dersen low-maintenance vinyl-sheathed 
Perma-Shield windows and patio doors. Free 


603 Shock Absorbers — A 40-page catalog 
from Bilstein Corp., the world leader in the 
development of gas pressure shock absorb- 
ers, features the firm's line of shock applica- 
tions for foreign and domestic cars, trucks, 
and racing vehicles. The catalog also describes 
Bilstein's R-2000 car-care products and ac- 
cessory items. $2.50 


604 Portable Refrigeration Full-color lit- 
erature from Brinsdon provides information on 
its solid-state refrigeration and food-warming 
units, which operate from 12-V DC or 110-V 
AC power adapters. Free 


605  Personal-Computer Tips In its de- 
tailed color brochure, CompuServe, America's 
largest information service for personal- 
computer users, tells how to obtain access to 
its vast data banks for reference material, 
news wires, financial and travel information, 
electronic mail games, and lots more. Free 


606 Hard-to-Find Products Edmund Sci- 
entific's new 60-page catalog contains more 
than 1,200 hard-to-find products such as 
magnifiers, optics, telescopes, microscopes, 
motors, health and fitness items, and more. 
Free 


607 Water Heater Color literature from Ex- 
emplar details the first practical do-it-yourself 
water-heating appliance. The device attaches 
to your existing water heater. It collects solar 
energy, stores, exchanges, and pumps in a 
single unit. $2 


608 High-Energy Multimeters John Fluke's 
full-color eight-page brochure features its high- 
energy-protected analog-digital multimeters. 
Included are fully waterproof and lower-cost 
units ideal for home use. Free 


609 House Plans This 112-page book 
from Home Plans Advertising features 120 
Early American-style house plans. Styles such 
as the Salt Box, Cape Cod, and other New 
England adaptations are shown, as well as 
Georgian, Federal, and Colonial versions. All 
are practical floor plans for varying budgets. 
$2.95 


610 Window Shutters An eight-page color 
catalog from First Law Products describes 
hardwood InsulShutters and InsulLouvers for 
windows, doors, and skylights. They offer su- 
perior thermal performance, air-infiltration 
elimination, sound reduction, light and heat 
control, and beautiful millwork. $1 


611 Versatile Faucet Literature from 
Interbath features Le Faucet, a high-quality 
kitchen faucet. It has a swing spout on a five- 
foot retractable hose that pulls out for easy 
filling of containers. 50¢ 


612 Auxiliary Lights KC HiLites' catalog 
details KC auxiliary lighting systems for cars, 
trucks, RVs, and off-road competition cars. 
The booklet offers information on driving, 
fog, utility, and competition lights. Free 


613 Outdoor Knives A full-color catalog 
from Kershaw Knives details its line of qual- 
ity knives for the sportsman, hunter, fisher- 
man, camper, and collector. All are guaranteed 
to be shaving sharp. $1 


614 Log Houses A two-volume planning 
kit from Lincoln Logs describes the firm's 
energy-efficient log houses made of pre- 
cision-milled eastern white pine and name- 
brand components, available with a 100-year 
warranty and company financing. $9.95 


615 PowerTools A 24-page full-color cat- 
alog from Makita U.S.A. lists the firm's new 
Home T.E.C.H. line of power tools for the 
home craftsman. Available accessories, prac- 
tical applications, and suggested retail prices 
are included. Free 


616 Window Technology An eight-page 
pictorial from PPG Industries details the heat- 
saving benefits of “The Intelligent Window," 
made with Sungate coated glass. The brochure 
also gives data about degree-days to help you 
decide how much energy is needed to heat 
and cool your home. Free 


617 Wood Restoration Color literature from 
Restech Industries explains how its Restore-X 
products can make your wood-restoration jobs 
an easy task. Water-based Restore-X exterior 
paint remover removes peeling paint and 
primes the surface for repainting. Weathered 
Wood Renewer restores natural beauty to 
stained and weathered surfaces. Free 


618 Tools This 72-page full-color catalog 
from Sportman's Market lists hundreds of 
quality tools and products for your house, car, 
boat, or plane. $1 


619 Moving and More U-Haul’s 132-page 
full-color catalog lists the company's rental 
and sales items and services, including mov- 
ing trucks and trailers, tools for home improve- 
ment, and camping vehicles. Free 


620 Outdoor Items A catalog from U.S. 
Optics lists the firm's complete line of gear 
for the outdoor enthusiast, including lanterns, 
sunglasses, knives, binoculars, flashlights, and 
clothing. Free 


Po eee =F iLL IN COUPON AND MAIL TODAY mmm mm mm eee 


Please send check or money order made out to POPULAR SCIENCE. 


No stamps or foreign currency. Allow approximately six weeks delivery. 
«—^——————————— 
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H POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES AUGUST 31, 1986 
E Note: Popular Science Massachusetts address is for Product Information only. 

V Please send the items checked below. | am enclosing $1 handling charge (any 

V number of items per coupon) plus amount required for priced items. Orders will not 1 AM ENCLOSING 

i be processed unless accompanied by the $1 handling fee. Do not send cash. 

| 0601 o 605 0609 $2.95 O 613 $1 0617 E— for priced tems 

p 602 o 606 0610 $1 614 $9.95 (1618 $1 S. 100 tor handling 

E O 603 $2.50 0 607 $2 L1 611 50¢ o 615 0619 

I (1 604 o 608 0612 o 616 0 620 $___._._.TOTAL REMITTANCE 
L| 

H Name (please print) 

- Address City & State Zip 
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THE $5969' ISUZU P’UP. 
BECAUSE NOT EVERYONE FITS INTO. 
A JAPANESE SUBCOMPACT. 


At Isuzu, we don't think it's enough to build some of the world's 
most affordable, economical and comfortable automobiles. We 
also build an alternative. 

Our P'UP pickup. 

A vehicle that does everything the average Japanese 
subcompact car does. But without being average. 

For starters, consider the price. At $5969, it's not only the 
lowest priced truck sold in America, it's also about $3,000 lower 
than the average price of a Japanese economy car." 

Or consider the economy. The EPA rates it at 25] MPG 
City and 31 Highway.*** A figure that a lot of economy 
cars have trouble matching. 


ISUZU 


Orconsider the comfort. This Isuzu P'UP gives you more leg, 
head and shoulder room than the front seat of a luxurious 
subcompact like the Mercedes 190E. 

Of course, if you pick our pickup, you will have to give up 
something. A back seat. 

Instead there'll be room for the occasional refrigerator, dirt 
bike or antique dresser. 

‘As well as room for something far more important. A chance 
to express your individuality. 
retail price POE. excl. tax, license, transp. fee, and optional equipt 


elley New Ca anual, 3rd. Ed. ***Use 
may vary. Actual hwy. mileage 


parison. Your mil 
lower. 


will probably be less. C. 


THE FIRST CAR BUILDERS OF JAPAN. 


SL it | 


Now, brand name flavor-- low, low price! 4 


i 


Cambridge A 


1] 


Kings 
Regular & Menthol, 
Kings & 1005 


© Philip Morris Inc. 1986 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung C ancer, H ea rt Diseas e, Mir. suggested retail price. Not available in all areas. 
Emphysema, And May Complicate Pregnancy. 


12 mg “‘tar;’ 0.9 mg nicotine av. per cigarette by FTC method 


